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CONTOURED ANTERIOR BANDS 
| 


@ Quicker, more accurate fit at gingival and 
incisal margins. 

@ Better fit on incisors where proximal sides are 
convex 

@ When convex surface is burnished on lingual of 
incisor, the band becomes concave, practically self- 
fitting to the lingual concavity of the incisor .003” 
thick. 


CONTOURED CUSPID and BICUSPID BAN 

® Practically self-fitting, designed to eliminate 
necessity of festooning interproximal edges. 

@ Shaped to bend parallel to the cut 

@ Eliminates “dogears” on cuspids .004” thick. 


All bands available in highly tarnish-resistant precious metal alloy with 
or without brackets or Duro-Lus Stainless steel, plain. 


WILLIAMS 


PRECISION BRACKETS 

@ Precision machined for perfect fit of .022” x .028” 
rectangular wire. 

@ High fusing metal, alloyed for extreme hardness 
and resistance to wear. 


@ Narrow (.050”) or wide (.100”). 


WILLIAMS 


ORTHODONTIC WIRES 

® Size .022” x .028” to fit Williams Brackets. Also in 
021” x .025” or .022” x .025”. Also arch and 
spring wires in all gages. 

@ In precious metal alloy or Duro-Lus Stainless Steel. 


3-IN-1 COMBINATION INSTRUMENT 


@ Gauge insures uniform alignment of brackets. @ Burnisher is adaptable to all conformations. 
@ Seater insures accuracy of band heights. @ Surgical steel inserts, aluminum handle. 


WRITE FOR COMPLETE FOLDER ON MATERIALS FOR EDGEWISE TECHNIC 
Also Simplified Ordering Charts — ALL Technics. 


MAIN ST., BUFFALO 14, N.Y. @ FORT ERIE, ONT. 
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BAND 


FAST BECOMING STANDARD 
FOR ECONOMY BANDS 


ORALIUM is the inexpensive band material. We 
Pee FP take a large half inch thick bar of the very light 
Ah el weight Oralium casting gold and weld a sheet of 
~~ PURE PLATINUM pure platinum on both sides of this, then roll it 
out into all required gauges and widths of strips 
and ready made bands as illustrated. 
The three sheets of metal welded together have 
extreme toughness and non-tearing qualities with 
the proper malleability. If you grind through the 
pure platinum surface you expose only a very 
good precious metal alloy. 
Ten per cent iridium-platinum has always been 
the recognized standard of band materials but 
because of its high cost and the scarcity of iridium 
we are advocating our 
PLATINALOY, the 100% gold and platinum 
metals band material which has all the qualifica- 
tions of 10% iridium-platinum; 
CONTURO, which is a little cheaper but popular 
with some because of its extreme toughness and 
the ease with which it can be unsoldered. Sold in 


strip form only. 
LOOP MOLAR BANDS 4 We believe it is to our best mutual interests to 


supply your needs through your local! dealers if 
you care to send us his name with your order. 


GUMWooD*. 


ATINALOY OR ORALTUM— 48 SIZES—NOS. JOHNSON ORALIUM LOOP BANDS— 


TO 12 EXTREME TAPER. 13 TO 24, SLIGHT 4 SIZES ALL YOU NEED. ORDERS 
R R100 IN CLOTH 


(ENGELAARD INOUSTRIEAS, (NC. ) 
BAKER DENTAL DIVISION 


850 PASSAIC AVENUE © EAST NEWARK, NEW JERSEY 
NEW YORK CHICAGO LOS ANGELES SAN FRANCISCO 
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LABORATORY 


) Minutes! 


Dear Doctor: 


Have you 5 minutes to look 
through the catalogue we sent you 
a few months ago? There are a 
number of items, exclusively ours, 
that will assist you in saving hours 
of ‘‘Chatr Time.’’ 


New brackets—New attachments 
—New tubes—New materials —- 
New pliers—New aids. 


Cordially yours, 
Betta Orthodontic Supplies 


BETTA 


ORTHODONTIC SUPPLIES 


50 WEST SATH STREET + NEW YORK 19 
IF IT'S ORTHODONTIC... WE HAVE IT'' 


q 
FURNITURE 
AIDS 
INSTRUMENTS |» 
Poss 
ORTHO WIRES | 
ATTACHMENTS 
MOLARBANDS 
ORTHO TUBING /  § 
, 


FN PRE-FORMED BASE FOR YOUR ORTHODONTIC MODELS 


Redi-Base 
starter package 
contains 12 sets pre- 
formed REDI-BASES, 
(assorted sizes) 80 locks, 
positioner and relator. 


COMPLETE INSTRUCTIONS 
IN EVERY PACKAGE! 


it’s the all-new 


PACKAGED IN A COMPLETE UNIT FOR BETTER SERVICE 


e pre-formed ~ 


. pre-polished— BASE FOR 


YOUR 
permanent ———y& 
professional ORTHODONTIC 
~" 7 MODELS 


eye-catching -~ 


| Mail This Order Now! 


Model making and polishing is a necessary ! Starter Package $17. 


| 

| 

part of dental and orthodontic procedure | Box—one doz. sets plus locks (sml,med.,lg.) $15. | 
and yet it Is a most time consuming and UN- | Box— six doz. sets plus locks (smi,med.,lg.) $80. ! 
productive operation. REDI-BASES eliminate | 35.19 doz. sets plus locks (smi,med.,lg.) $145. | 
this unproductive phase. Used by ortho- | | 
dontists, general practitioners, periodontists | $17. $15. $80. $145. 
| 

| 

| 


and prosthodontists. REDI-BASES are pre-| NAME 
formed, pre-polished bases for orthodontic 
or dental models. They become an integral ! ADDRESS 
part of the cast and are ‘never removed, CITY 7, 

from it. Do not confuse REDI-BASES with | ONE 
obsolete model formers. | STATE 


WHITMAN LABORATORIES, INC. HACKENSACK, N. J. 


> Patent applied for 


; 


ASK THE 
ORTHODONTISTS 
WE SERVE 


250 WEST 54th ST.* NEW YORK 19, N. Y.¢ « e JUdson 2-0277-8 
SERVICES LIMITED TO ORTHODONTICS ¢ “You Prescribe it. We make it” 


ws 
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MORE NEW UNITEK PRODUCTS [| TO 


Write for your 

complimentary professional samples. 
UNITEK CORPORATION 
ae 275 North Halstead Ave. 
a | Pasadena, California / 
Eastern Regional 

Office: Suite 
711, 60 E. 
42nd St., 

New York 
17, N.Y. 


| 
Anatomical 
— Cuspid Blank... 
Shaped for Perfect Fit 


Contoured and shaped for 
perfect fit, the new 
Anatomical Cuspid Blanks 
are the result of painstaking 
research and development. 
| They provide a snug fit 

on both the gingival and 
occlusal edges, assuring high 
stability in the band and 
maximum comfort to 
the patient. The Anatomical 
precision-formed Cuspid 
Blanks come in both Unitek 
Permachrome and Uni- 
chrome. The former is a 
i special workable alloy that 
: hardens during the form- 
ing process. Unichrome is 
softer and more ductile, 
and does not work-harden 
as rapidly as Permachrome. 
Both spot-weld easily and 


hold a mirror- 
PB-370 
Permachrome 
Anatomical 


Form-Fitting Cuspid Blank / 
UB-652 Unichrome Anatomical 
: Form-Fitting Cuspid Blank 
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. FTO SAVE TIME AND SIMPLIFY PROCEDURES 
Fogel and Magill Split Tubes and Hooks... . Just Slip Over the Arch Wire and Crimp 


ou'll be able to do your job faster, more simply with the new Fogel and Magill 
split tubes and hooks because they can be placed without removing the arch wire. 
Fulfilling a long-time need, these new Unitek products are split lengthwise and 
can be quickly and easily slipped over the arch wire and pinched closed. 

They are ideal as free-sliding parts and will also hold light loacs when 

tightly pinched, preferably with a dull cutter. 


Split rectangular stops .022 x .028 
Split rectangular hooks .022 x .028 


UT-580 Split round tubes .022 inside diameter 
T-581 Split round tubes .030 inside diameter 
JT-582 Split round tubes .036 inside diameter 
TT -583 Split round tubes .040 inside diameter 
T-590 Split round tube hooks .022 inside diameter 
)T-591 Split round tube hooks .030 inside diameter 
JT-592 Split round tube hooks .036 inside diameter 

*-5§93 Split round tube hooks .040 inside diameter 


Suggested procedure 
for using Fogel and Magill 
Split Tubes and Hooks 


Simply 
slip over 
arch wire 


Close 


pliers 


Position accurately 
on wire and crimp 
with dull cutters 
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-ORTHOBAND 


L TRACTION APP 


asy-to-use, quality appliances at an economy price! | 


| 6) No. 9-K. New %” nylon elastic, extra durable, 

eee long-lasting tension. $3.00 per doz. 

| KK: Other numbers providing varying degrees of force available. 

ORTHOPAD FOAM RUBBER BRACE PADS 
| 


No. 8. Individual Pad 114” wide, 634” long; finished 
edges; takes up to 1” wide traction braces. 
$1.80 per doz. 


Patented 


ORTHOBAND PLASTIC ADJUSTABLE HEADGEAR 


No. HP100. High pull. 
$1.25 each 


1 No. DP600. Combi- 
nation high and low 
pull. $2.00 each 


« Adjustments can be made on head and neck straps by shortening. « Adjustments can be made on strap ends 
by moving screws to another perforation. « Additional holes can be put in straps with 3/16” hole punch. 


ORTHOBAND WIRE BOWS ORTHOBAND 3/16 PUNCH 


i 

| 
No. WB300. Stainless steel with | 
pierced eyelet in 3 sizes: 2%” | 
length; 3” length; 34” length; for | 
use with Nos. HP100, LP200 and | 
DP600 headgear. Any length, | 
25¢ per pair 

LIFE-SIZE PLASTIC DEMONSTRATOR 


No. LP200. Low pull. ; 
$1.25 each | @ 


For punching additional 3/16” © 
holes in headgear. $1.50 each 


PLASTIC APPLIANCE CASE 


No. 750. Flesh-colored 
head for demonstrating 
appliances. Shipped 
knocked down or as- 
sembled. $3.75 each 


No. 1. Plastic Case to 
hold appliances with 
pocket for rubber bands 
and transparent window 
for instruction card and 
patient's identity. 

$6.00 per doz. 


S 


Orders filled promptly. Terms: 2/10, Net 30. Postage prepaid on minimum order $10.00. 
Write for Sample Kit, Order Forms, Prices and Bibliography of articles on extraoral traction in A. J. Orthodontics. 
ORTHOBAND COMPANY, INC. ST. LOUIS 1, 


1000 WASHINGTON AVE. - WIRE: ORTHOBAND-FAX, ST. LOUIS » PHONE CHESTNUT 1-3025_ 
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G/ @ OEE GOLD 


Here's Where to Buy All Your Orthodontic Needs! 


When you have to “shop around” to get the orthodontic appliances and 
supplies you need, confusion is the result. Now, you can get them ALL 
UNDER ONE ROOF. For example, among the many manufacturers we 
represent, we carry the largest stock of Rocky Mountain products east of 
Denver! And, our long experience with the products of this manufacturer 
enables us to give you maximum service. 


We also carry complete stocks of the products made by the following 


manufacturers: 
Aderer-Baker* Orthoband Traction 
Columbia Dentoform Parkell 
Dee Golds Rocky Mountain 
Dixon Stratford Cookson 
Goodyear Elastic Steiner 
Handler Torit 
Hygienic Williams 
Misdom Frank Getz 


Why not let us handle your orthodontic requirements? Our 25 years’ 
experience in the field assures you of “what you need when you need it!” 


When ordering . . . Please use Manufacturer's 
kon Ota, ag Catalog Numbers. Prices charged are same as 


manufacturer's price list. 


Samuel Stolzenberg 


PROGRESSIVE ORTHODONTIC SUPPLY 


1 Nevins St., Brooklyn 17, N.Y. Telephone: MAine 5-3377-78 


June, 1959 Page 9 


Q 4 COLUMBI,4 DEN 

rp) TO 

ANS ~ COOKSON 
NY 

| ‘AP 


ORTHODONTIC BRUSHES 


... scientifically designed to fit 
your patient’s particular needs 


New 5-row 
with multiple tufts Vi 
in natural bristle 


Unique center-row groove 
with longer outer rows for 
spread action; increased 
brushing strength; reaches 
all crevices, around 
and under appliances. 


3-row, dual-action 


JUNIOR 


For the small child. 
Flexible Nylon bristles. 


Note center 
row groove 


Long tufts 
for picking; 
reaches last 
molar. 


For Free Sample 


; write BI-PO Company 
4-row, contoured 616 University Avenue, 


SHORTY j Palo Alto, California 
Natural or Nylon. Gets in | For Professional Supply 


*. and under embrasures. order from Unitek Corp. 
275 N. Halstead Avenue 
Pasadena, California 
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alumin 
arch wire 


instrumen 
lab stone 


marking tools 

mechanical spat 
micrometers 
model base fe 
‘model storage bo 


tension gauges 
torqueing ke 
vibrators 


of import- 
ed and domestic supplies for 


¥ 


Servicing 
ORTHODONTISTS 
BARNET JAFFE 


TECHNICIAN 
for 
COMPLETE ORTHODONTIC SERVICES 


Dear Doctor: 


Summer is upon us again! The rush to beat the 
summer vacations and camp bus is here! To be certain 
the Hawley retainer, bite plate or lingual arch is 
inserted in time and accurately fabricated send it to us 
now! 

Send it Special Delivery. We will return it Air 


Mail or Special Delivery to meet your appointment. 


A record of dependability built on performance 


149-16 JAMAICA AVENUE 
JAMAICA 35, L. L, N. Y. 


AXtel 7-6640 


Page 12 


Am. Jour. of Orthodontics 


= 
Ge 
i 


... today’s best buy 
with satisfaction guaranteed! 


Precision extruded attachments 
assuring you of 

Quality, Dependability 

anil Economy 


Send for Your 
New 


1959 


... for your Edgewise Technic CA TALOG . 


Pre-curved welding flanges are better for adaptation 
and “smooth as silk” high lustrous polish . . . just two 


of the many advantages of Chromex edgewise brackets. See the Complete Chromex Line 


in the new 1959 Thrombley Cata- 


Our electronically pre-welded assemblies will save you log illustrating and describing our 
valuable chair time — another service of Chromex. complete quality line at better 
than competitive prices! If you 

GT-1 Anterior Edgewise Brackets are on our mailing list, you will 

$1.80 Dozen $19.40 Gross automatically receive your copy. 


$81.00 Five Gross 


GT-2 Posterior Edgewise Brackets 
$2.20 Dozen $23.75 Gross 
$99.00 Five Gross 


GT-3 Wide Double Edgewise Brackets 
$2.50 Dozen $27.00 Gross 
$112.50 Five Gross 


GT-4 Medium Double Edgewise Brackets 
$2.50 Dozen $27.00 Gross 
$112.50 Five Gross 


GT-5 Narrow Double Edgewise Brackets 
$2.50 Dozen $27.00 Gross 
$112.50 Five Gross 


Our Special 25% Discount is included in the Five 
Gross Prices. Brackets may be intermixed. Write 
for further details and samples, specifying type. 


Complimentary Samples on Request 
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Preventive and Practical Dentistry 
For All Your Young Patients 


6th Edition HOGEBOOM'S 


PRACTICAL PEDODONTIA 


or 
JUVENILE OPERATIVE DENTISTRY AND PUBLIC HEALTH DENTISTRY 


Devoted to the care and prevention of dental problems in chil- 
dren, the 6th edition of PRACTICAL PEDODONTIA provides 
practicing dentists, particularly those who specialize in treating 
children, and orthodontists, with the necessary fundamentals to 
perfect their technic and training in handling children. Col- 
lected from many tried sources, the material concentrates the 
most essential information on dental practice for children into 
one, easily accessible source. Covering every facet of child 
dental care from embryology, deciduous teeth, their cavity pre- 
vention, pulp treatment, and filling materials, radiography, 
permanent teeth, adolescent interproximal caries, operative 
procedures and harmful oral habits, this readable, liberally 
illustrated work also includes discussions of prosthetic appli- 
ances, treatment of fractured and injured incisors, the applica- 
tion of plastics and preventive orthodontics. Practical informa- 
tion on Dental Economics, important psychological approaches 
to office management, and public health add to the extensive- 
ness of this well-executed book. 


Special contributed chapters are: “Mental Hygiene Viewpoint 
on the Child” by FORREST ANDERSON, M.D., Sc.D.; “Pro- 
phylactic Odontotomy” by THADDEUS P. HYATT, D.D.S., 
F.A.C.D.; “Prevention of Dental Caries by Nutrition” by 
HAROLD HAWKINS, D.D.S.; “Anesthesia for Children” by 
HARRY E. STRAUB, D.D.S. 


By FLOYDE EDDY HOGEBOOM, D.D.S., F.A.C.D., Professor of 
Children’s Dentistry, College of Dentistry, University of Southern Cali- 
fornia. 


1953, 6th edition, 642 pages, 612” x91”, 588 illustrations. 
Price, $9.50. 


Mark and Mail This Coupon Today! 


ED The C.V. MOSBY Company 


3207 Washington Boulevard, St. Louis 3, Missouri 


Gentlemen: Please send me on 10-day approval Hogeboom’s PRACTICAL PEDODONTIA 
OR JUVENILE OPERATIVE DENTISTRY AND PUBLIC HEALTH DENTISTRY, 
priced at $9.50. I understand if I am not completely satisfied I can return the book within 
10 days with no charge or obligation. Otherwise, you will bill me for the book plus a small 
mailing charge. If remittance is enclosed, publisher pays the mailing charge. 


Payment enclosed Charge my account 


OrtHo-6-59 
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Original Articles 


OBSERVATIONS ON FACIAL GROWTH AND ITS 
CLINICAL SIGNIFICANCE 


ALTON W. Moors, D.D.S., M.S.,* SEATTLE, WasH. 


May the progress of the past be our encouragement for the future; 
...May we—may our profession—labor hand in hand; some cultivating 
principles already planted till they grow up to perfection—others 
exploring new fields and developing new principles, each pursuing 
that for which nature and the circumstances of life have fitted him—all 
aiming at that mutual improvement which alone is capable of elevating 
the profession. While thus striving, may we cultivate a laudable spirit 
of emulation, a spirit of generous rivalry; but may we never mar the in- 
terests of our cause by professional jealousy, nor cripple its energies 
by professional selfishness. 

—George Watt, M.D., D.DS. 


HE above quotation could well be adopted by the orthodontic profession 

as its creed. As a profession, orthodontics is just now coming of age. Some 
of you may be startled by this statement and point out that it has been a 
specialty of dentistry since the turn of the century some fifty-eight years ago. 
This can be countered with the fact that as an academic discipline for the eduea- 
tion of men to practice orthodontics exclusively, it was first introduced into a uni- 
versity atmosphere in 1923, a short thirty-five years ago. Ten years ago 


Presented at the thirty-seventh annual meeting of the Southern Society of Orthodontists, 
Bermuda, Oct. 19-24, 1958. 


*Professor and Head of the Department of Orthodontics, University of Washington, 
School of Dentistry. 


399 


. 
7 


Am. J. Orthodonti 
400 MOORE m. J emg 


dentistry celebrated the centennial of its entrance into academic life. Thus 
it has had time to develop a firm foundation of basic knowledge and applied 
science upon which to base its future. 


The development of the profession of orthodontics prior to 1930 was in 
the hands of individuals rather than institutions. Great advances were made 
under the leadership of these men, but unfortunately personality clashes often 
hindered rational thinking throughout the profession. The profession was 
divided into camps, with the leaders dictating the thoughts and actions of their 
followers. Appliances and systems were the chief concern of the day, and 
for the most part little thought was given to the development of a sound founda- 
tion of basic knowledge. With the passing of these leaders and the entrance of 
orthodontics into university life, the former camps of divergent beliefs have 
all but disappeared. The profession has become more discerning and now 
evaluates new ideas and concepts on the basis of their scientific merit rather 
than in terms of personal feelings about those who introduce the ideas. 


In this discussion I do not intend to be critical of our forebears. I mean, 
rather, to point out a few of the resultant evils that accompany individual 
domination of any science. These leaders gave us the base upon which our 
profession stands and upon which has been built our present knowledge. With- 
out them we would never have reached our present level of clinical competence. 
For our future, however, the objectivity of academic discipline provides the 
best pathway for the rapid advancement of our basie science background and 
its application to clinical knowledge. If we are to maintain our status as a 
profession, we must place our future academic development exclusively in the 
hands of the universities. Falling short of this will jeopardize our professional 
standing and allow personal feelings or prejudice to continue to dominate our 
advancement. 


In recent years the emphasis on appliances has gradually shifted to a 
greater concern for knowing the reasons why and for the development of 
knowledge that will enable us better to serve our patients. In 1952 Waldo! 
wrote : 


The effective use of good appliances is as essential to orthodontics as breathing is 
to living. It is a means to an end, however, not an end in itself, and our real problems 
do not lie in that area. The real problems that face us are those of growing up profes- 
sionally; of accepting our professional maturity and responsibilities. If we are to do this, 
we need to be less preoccupied with gadgets and more concerned with concepts and ideas. 
We should quit chasing that ‘‘will-o’-the-wisp,’’ a system of treatment that will give us 
the answers ready-made, and accept the inescapable fact that thought and reasoning are 
essential to good orthodontics. 

We must, above all, accept our responsibilities as a profession if we want to remain 
one. For a long time, orthodontics has been regarded as a young and growing profession, 
both by ourselves and by the public. Society will not tolerate childishness after childhood 
has passed. Our acceptance of maturity will determine whether orthodontics is to be a 
profession or a trade; a public benefactor or a public ward. 

As a first step in a practical approach to our problems, we must break away from a 
narrowness of thought that inevitably afflicts members of a specialty within a specialty. 
We must readjust our sense of values, if necessary, and take a fairly comprehensive look 
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at orthodontics and orthodontists; try to see what it is we want to be and what we want 
orthodontics to be; what we want to do and how we ean do it best under the limitations of 
our knowledge and abilities and the conditions imposed by nature and circumstance. 


The answer to our clinical problems lies not in the development of better 
appliances but, rather, in a fuller understanding of craniofacial growth and 
its clinical implications. An attempt will be made in this article to report some 
recent observations on facial growth and to analyze their clinical effect. Many 
concepts and theories have been proposed, accepted, and then disearded during 
the past sixty years with regard to orthodontic diagnosis and treatme,t pro- 
cedures. Some of these concepts have actually hampered and held back the 
advancement of clinical knowledge and practice. Others have held sway for a 
short period of time while they were in vogue and then have been forgotten upon 
the advent of a new concept or method of approach. A few have survived the 
test of time. 

Too often acceptance of a new philosophy by the profession has been based 
upon the strength and personality of the person developing it. ‘‘ Armchair 
theorizing’’ has a place in the development of sound concepts, provided that the 
concept developed is compatible with all the facts known at the time. It follows 
that the man who speculates and offers his speculations as a valid concept has 
an obligation to be thoroughly familiar with all known facts of his time per- 
tinent to his subject. Unfortunately, this has not always been the case. Once 
a new theory has received general acceptance, it ‘‘dies hard’’ when evidence 
is produced to refute it. The theory of ‘‘bone growing,’’ for example, is still 
being held valid and influences orthodontic thinking in scattered segments of 
the profession. 


A subject that has received concentrated attention by authors of ortho- 
dontie articles and books has been the morphology, etiology, diagnosis, and 
treatment of the Class II malocclusion. In studying this subject, there has been 
a tendency to generalize and to lump all individual patients with the common 
characteristics of the Class II malocclusion into one group. Today, through 
roentgenographie cephalometry, we have been made aware of the infinite 
varieties of facial types that have in common the characteristics of Class II 
malocelusion. We now realize that a Class I] malocclusion can be found in a 
mesognathic as well as in a retrognathic type of face. In the past, the Class IT 
malocclusion has been associated with a short or retrusively positioned mandible, 
a large or forward-positioned maxilla, or a combination of several of these 
factors. Once and for all, we should separate the various factors that are 
associated with the clinical entity which we eall Class II malocclusion. We 
must remember that Angle’s classification of malocclusion was a description 
of common characteristics of tooth relationship only. There is no need to define 
Class II malocclusion for this audience, but it might be worth while to emphasize 
that Class II refers to tooth relationship and in no way implies one particular 
interrelationship between the maxilla and the mandible. 


One often hears a malocclusion described as a ‘‘true Class II,’’ meaning 
that the person has a retrognathie profile outline. A retrognathie face is, of 
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course, positively correlated with Class II malocclusion, although it is not 100 
per cent correlated. We should all be aware of the variations that exist in the 
interrelationships of the various bones that comprise the facial complex and go 
to make up a retrognathie face. Once we are familiar with the variations, then 
an understanding of the growth patterns of such faces is necessary before we 
ean truly understand our treatment problems. 

It is the purpose of this article to illustrate some of the known principles 
of growth and to point out how they influence the development of the so-called 
facial pattern. We will then be in a position to evaluate the factors associated 
with the result achieved through orthodontic therapy. Several examples of 
the developing facial patterns of children growing with and without orthodontic 
therapy will be presented. The orthodontically treated children all had Class 
II malocclusions. 

First, a review of the facial growth sites is in order before an analysis is 
made of their effects upon facial development. Fig. 1 illustrates the growth 
sites that in the past have been commonly stressed in orthodontic considerations 
of facial growth. 

Within the maxilla there are three primary areas of growth; these are 
located at the superior margin of the frontonasal process, the maxillary tuber- 
osity, and the alveolar process. Growth at the tip of the frontonasal process 
inereases the height of the maxilla and thus adds to the vertical development 
of the face. The same is true for growth of the alveolar process brought about 
by eruption of the maxillary teeth. Deposition of bone at the maxillary 
tuberosity adds to the depth of the face and positions the anterior portion of 
the maxilla forward in relation to cranial landmarks. 

The mandible also inereases in size primarily through growth at three 
different areas—the alveolar process, the condyle, and the posterior border of 
the ramus. The mandibular condyle adds to both the height and the length of 
the facial complex because of its orientation to the mandibular body. The growth 
at the posterior border of the ramus adds to the posterior over-all depth of the 
face. Deposition of bone on the alveolar process through the eruption of the 
mandibular teeth also adds to the anterior and posterior vertical height of the 
face. 

All of these growth sites within the maxilla and mandible grow by surface 
appositional bone formation with the exception of the mandibular condyle. 
The condyle grows primarily through the proliferation and conversion of 
cartilage into bone. This is a more rapid type of bone development, and the 
need for it becomes apparent when it is recognized that growth at this area con- 
tributes to both the height and the depth of the face. 


At this time, for your consideration, I would like to share with you some 
recent speculations which represent an attempt to provide an anatomic ex- 
planation for some of the observations concerning facial growth that have been 
made in the past. Bjork? and others have pointed out the changes that oceur 
in the cranial base angle as part of the process of growth. Those who have 
reported these changes have all failed to find any consistency in the direction 
or amount of such change that would make them predictable. 
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A recent study by Kraus, Wise, and Frei* failed to show a morphologic 
duplication of the facial patterns of monozygotic twins. However, when these 
same individuals were studied by breaking down the various profile outlines 
of the bones of the face, almost complete duplication was observed. This 
establishes the fact that the morphologic traits of the individual bones are 
genetically determined. The differences in the facial patterns between mono- 
zygotic twins were due to the way the various similar bones were oriented to 
one another. It may be deduced from this observation that even though we 
have identical genetic patterns for the individual bones themselves, their 
subsequent development and orientation to one another may be influenced by 


Fig. 1—Primary growth sites of the maxilla and mandible. Shaded areas indicate the 
ore, Caneribet in the text. The arrows indicate the direction of growth resulting from growth 
ese sites. 


their environment. This work, plus the work of Erickson,‘ led me to reconsider 
the rationale behind the methods that we have used for superimposing serial 
headfilms in the study of facial growth. The two methods that have been most 
commonly used in growth studies have been Broadbent’s® © Bolton plane with 
registration point and the method that Brodie’ has preferred, the sella nasion 
plane. Broadbent prefers the Bolton plane because it represents to him the 
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entire cranial base and he has found that sella turcica moves upward and back- 
ward in relationship to ‘‘R’’ point during growth. Brodie has used the sella 
nasion plane in that it represents to him the anterior cranial base to which 
the face is ‘‘hafted’’ and it is formed by two easily located points. It might 
be pointed out that if sella rises during growth in relationship to point ‘‘R,’’ 
it follows that point ‘‘R’’ descends down and forward during growth in re- 
lation to sella. 


It is generally agreed that the most desirable characteristic of any method 
of serial registration of cephalometric headfilms is a location that is relatively 
stable or nongrowing. The over-all effect of growth may be observed in relation 
to this area. The accuracy of such observations is then a function of the degree 
of stability of the site of orientation. The methods of both Broadbent and 
Brodie have the same limitation in that the methods of registration are de- 
pendent upon another point or points located some distance from sella turecica 
and separated by growing sutures from the body of the sphenoid bone. Point 
nasion is located in a suture which in itself is growing and is separated by the 
sphenoethmoidal and sphenofrontal suture from the body of the sphenoid 
bone. Bolton point is located at the base of the occipital condyle which is 
growing and is separated from the body of the sphenoid bone by the spheno- 
occipital synchondrosis where growth proceeds rapidly during early childhood. 

Moss and Greenberg,® referring to the registration techniques of Broadbent, 
Brodie, and Bjork state: 


All of these cephalometric techniques are primarily directed toward problems of the 
growth of the dentition and its supporting osseous structures. They are not capable, as 
now used, of indicating morphological and spatial changes in the tissues between the selected 
points of reference. It is felt that a technique which used contour tracings of the actual 
anatomical units would be useful. In this way the changes in and between these growing 
units could better be studied. 


Recent observations have led me to the conclusion that it might be well to 
attempt to study facial growth in relationship to one individual bone and its 
immediate adjacent structures rather than points on several distantly located 
bones separated by growing areas. The sphenoid bone was selected because of 
its central location and its interrelationship with all the bones of the face and 
eranium.* Since, during growth, there are slight changes in the contour of sella 
turcica, the center of the fossa, which has been termed point sella, was selected 
as the registration point. Maximum superposition is then made upon the profile 
outline of the sphenoid plane and the cerebral surface of the anterior cranial 
fossa. The latter presents two aspects: (1) a midline structure representing 
the cribroform plate and (2) the profile of the roof of the orbit (Fig. 2). This 
method was used for registering the film tracings which are presented in this 


*Since the preparation of this paper, an intensive serial study has been made of the 
cranial base in an attempt to locate its most stable areas. The results of this study will be 
reported in the near future. The method of registration developed as a result of this new 
study varies in detail from the present one, but the interpretations drawn in the present paper 
remain relatively unchanged from those drawn after utilizing the newer method. 
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article. These structures in profile outline, during the growth period studied 
proved to be remarkably stable. The peripheral points on the skeletal profile 
of the face varied according to the rates and amounts of growth at the various 


facial growth sites. This is consistent with previous observations that all bones 
do not grow at the same time or at the same rate. 
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Fig. 2. 


One concept of facial growth that has been widely quoted but rarely 
understood in the orthodontic literature is that of the ‘‘constaney of the pattern.’’ 
This concept developed out of the studies of Broadbent and Brodie. The general 
interpretation of this concept has been that facial growth is always an even 
and orderly process. Such an interpretation of this concept is completely 
erroneous and does nothing but lead to confusion when one tries to understand 
any given person’s growth pattern. Such a strict interpretation applies to the 
population only and seldom, if ever, to an individual. The development of the 
facial pattern is governed by the effect of different rates at the various growth 
sites of the facial complex. These growth sites may be divided into those that 
contribute to the vertical planes and those that contribute to the horizontal 
planes of space when the head is viewed in norma lateralis (Fig. 3) 
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With this number of growth sites being responsible for the enlargement 
of the facial complex, it becomes apparent that the relative locations of the 
various sites to each other and the rates and amounts of their growth will 
determine the final facial pattern to be developed. If, through orthodontic 
procedures, we can alter favorably the rate of growth or affect the relationships 
of the various growth sites to one another, we have within our power the 
ability to change the facial pattern. 


Vertical Plane of Space Horizontal Plane of Space 
Frontal process, maxilla Maxillary tuberosity 
Maxillary eruption Anteroposterior position of pterygoid plates 
Mandibular eruption Mandibular condyle 
Mandibular condyle Position 
Position Horizontal growth 


Vertical growth 


Fig. 3.—Facial growth sites. 


The following is an attempt to analyze the facial growth process in a 
qualitative rather than a quantitative manner. Such an analysis requires the 
use of the eyes rather than the protractor and ruler. Recently there has been 
too much of a tendency to measure rather than study our patients. The appli- 
eation of pat formulas without analysis has tended to stifle creative and analyti- 
eal thinking on the part of the orthodontist and has made him a slave to a 
false god. Individual cases will be presented to see what can be learned 
regarding growth. They are presented not with the thought that they are 
typical, or that they represent all of the possible variations, but. with the hope 
that they might make us more aware of the factors that are responsible for 
the development of the facial pattern. 

The first four cases to be presented represent variations in growth of 
children who possessed and maintained normal occlusion throughout the period 
studied. The next five subjects had Class II malocclusions and were under 
orthodontic treatment with cervical anchorage during the growth period 
recorded. 

Three methods of registration were used for analyzing these cases. The 
method previously described, utilizing the cranial base, was used for an over- 
all evaluation of the effects of growth. This will be referred to as the over-all 
registration. The maxilla and mandible were each registered separately in 
order to illustrate their separate growth processes. The standard mandibular 
registration was used—registration on menton, which is the most inferior point 
on the mandibular symphysis, and on a line connecting this point to the most 
inferior portion of the posterior part of the mandibular body. The maxilla 
was registered upon the anteroposterior position of the pterygomaxillary fissure, 
and the palatal plane was superimposed. This method of registering the maxilla 
was selected as it graphically illustrates the effect on the facial profile of growth 
in length of the maxilla and the eruption of the maxillary teeth. 


Case 1.—The patient is H. A., a boy with normal occlusion. Growth between the 


ages of 8 years 10 months, 11 years 7 months, and 13 years 5 months is shown in Figs. 
4, 5, and 6. 
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The cranial registration (Fig. 4) reveals that there has been marked growth of the 
face in a vertical direction between the ages of 8 years 10 months and 11 years 7 months, 
with very little growth in the anteroposterior depth of the face. Between 11 years 7 months 
and 13 years 5 months, we observe a shift in the pattern of growth with practically no 
vertical development but marked anteroposterior dimensional change. A further study of 


this illustration partially explains the shift in the growth pattern. There have been marked 


Fig. 4. 


Fig. 5. Fig. 6. 


growth of the frontonasal process and increase in the anteroposterior depth of the body 
of the maxilla; this has caused the occlusal plane to be placed at a much lower level in 
relation to the cranial base, in spite of the fact that there has been no actual increase in 
denture height (Fig. 5). The mandible must precede the maxilla in its descent. 
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the ages of 11 and 13 there has been no increase in the length of the frontonasal process or 
in the denture height, so that all of the maxillary tuberosity growth has expressed itself 
in a forward direction. 

A study of the maxillary superposition (Fig. 5) shows that there has been no increase 
in the vertical denture height between the ages of 8 and 13 years. The maxilla has grown 
in length between each of the periods and has carried the denture with it. The premolars 
and cuspids have erupted downward and forward to the ocelusal plane in relation to the 
tuberosity. 

The mandibular registration (Fig. 6) illustrates a slight increase in vertical denture 
height. Between the ages of 8 and 11, there was some growth of the mandibular condyle 
in length and height; however, between 11 and 13 the increment of growth posteriorly al 
most doubled. 

Combining the results of these three methods of registration enables one to understand 
the method by which such a shift in pattern of facial growth can be effected. It is of 
interest to note that point nasion has grown forward along a line drawn from sella to the 
original nasion. It has thus maintained a constant vertical relationship to the cranial base 
registration used in this study. This pattern is not manifested in all persons, however. 
It should also be noted that the anteroposterior position of the pterygomaxillary fissure is 
relatively constant to the cranial base. 


CASE 2.—Patient C. N. is a boy with normal occlusion. Growth between the ages of 
7 years 7 months, 10 years 2 months, 12 years 2 months, and 14 years 2 months is shown in 
Figs. 7, 8, and 9. 

The over-all superposition (Fig. 7) shows that this face is developing downward and 
forward in about equal amounts. Growth of the frontonasal process has positioned the 
palatal plane on a lower level on each of the subsequent stages of development. Between 
the 10- and 12-year stages the vertical increment of growth is about twice that of the an- 
teroposterior direction. It should also be noted that point nasion is not maintaining a 
constant vertical position in relation to the cranial base registration but is descending down- 
ward and forward in relation to its initial position. This is readily explained by the fact 
that it is a suture area and growth could be expected on both sides of the suture, namely, 
deposition of bone in the nasal notch of the frontal bone as well as on the end of the 
approximating frontonasal process of the maxilla. The vertical movement of this point 
during growth in relationship to the cranial vault would be dependent upon the relative 
amount of growth on each side of the suture as well as its orientation to the internal 
cranial base. Using a line from sella nasion for registration in this particular case would 
give a false impression of the development of this facial pattern. Even though this repre- 
sents only one case, it rules out the validity of using the sella nasion plane as a method of 
registration in the evaluation of individual growth patterns. Note also that the pterygo- 
maxillary fissure is maintaining a constant horizontal position in relation to the cranial base 
registration. If we used the sella nasion registration, we would have the erroneous impres- 
sion that the fissure was moving downward and forward. 

The maxillary superposition (Fig. 8) indicates that there has been practically no 
vertical increase in denture height in the incisor region, but there has been some slight in- 
erease in posterior denture height. The anteroposterior length of the maxilla increased a 
much greater amount between the ages of 7 and 10 and 12 and 14 than between the ages 
of 10 and 12. This maxillary growth carried the maxillary denture with it, and the slight 
amount of growth that occurred between 10 and 12 accounts for the maxillary premolars 
erupting straight downward in that they started to erupt when the maxilla was not in an 
active growth stage. 

The mandibular superposition (Fig. 9) shows that the mandibular denture has erupted 
during the entire period of development. The mandibular incisors have been positioned 
upward and backward as they erupted. The mandibular condyle and ramus have grown 
upward and backward, with the greatest increment of growth occurring in the last stage 
between 12 and 14 years of age. 
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Fig. 8. 
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This case exhibits a different pattern of growth from the first one shown. Again, it 
should be noted that variation in the rates and amount of growth of the several growth sites 
and the interrelationship of these sites produce variations, not constancy, in the developing 
facial pattern. 


Case 3.—Patient J. C. is a boy with normal occlusion. Growth between the ages of 
8 years 9 months, 11 years 3 months, and 13 years 3 months is shown in Figs. 10, 11, and 12. 

The over-all registration (Fig. 10) shows the face growing predominantly downward 
in relationship to the cranium. There has been a marked increase in the length of the 
frontal process of the maxilla which has caused descent of the maxillary palatal plane. It 
also can be observed that the pterygomaxillary fissure, which usually maintains a constant 
anteroposterior relationship to the cranial base, has moved forward. This would mean that 
the functional length of the maxilla is being increased not only by growth of the bone itself 
but also by its more forward position. We also can observe in this illustration that vertical 
ramus growth has not kept pace with the vertical development of the anterior part of the 
face, and hence the mandibular plane has become steeper. 

The maxillary superposition (Fig. 11) indicates that the maxilla has grown forward 
and that the teeth have shown marked vertical eruption and forward positioning in rela- 
tionship to the pterygomaxillary fissure. The greatest forward growth occurred in the 
earliest period between 8 years 9 months and 11 years 3 months. The premolars have 
erupted downward and forward. 

The mandibular registration (Fig. 12) shows that there has been a marked increase 
in the vertical denture height, with the mandibular incisors being positioned upward and 
backward. There has been marked mandibular growth in the condylar region, with approxi- 
mately eaual increments in both periods studied. It should be pointed out, however, that 
the condylar growth between the ages of 8 and 11 has been upward and backward, whereas 
between the ages of 11 and 13 it has been almost all upward. 

This case illustrates the growth factors that play a part in the development of a 
retrognathic type of face. Nasion has maintained a relatively stable vertical position. 
However, its distance from sella has increased markedly. The relative forward movement 
of the maxillary tuberosity, coupled with increase in maxillary length, could only result in 
the development of a retrognathic pattern unless the mandibular growth increments were far 
above average, which they were not. It is interesting to note that the occlusion has re- 
mained ‘‘normal’’ throughout the growth period observed. 


Case 4.—Patient G. W. is a boy with normal occlusion. Growth between the ages of 
8 years 9 months, 11 years, 12 years 2 months, and 13 years 3 months is shown in Figs. 
13, 14, and 15. 

The over-all superposition (Fig. 13) shows a face that is growing predominantly in a 
vertical direction. Growth of the frontonasal process has positioned the palatal plane at a 
much lower level in relationship to the cranial base, It is interesting to note that there 
has been little growth between the eleventh and twelfth years. The horizontal position of 
the anterior portion of the maxilla has maintained a rather constant relationship with the 
cranial base from the eleventh year onward. The vertical increments of growth far out- 
weigh the anteroposterior increments. The pterygomaxillary fissure has maintained a rela- 
tively constant anteroposterior relationship to the cranial registration. A statement cannot 
be made regarding behavior of point nasion in that this particular patient did not have a 
visible suture junction in the nasal region. 

The maxillary registration (Fig. 14) shows that there has been some vertical eruption 
of teeth, especially in the molar region. The maxilla has increased in length between the 
eighth and eleventh years, but between the eleventh and thirteenth years there was virtually 
no change in the anteroposterior dimension. This accounts for its relatively constant hori- 
zontal position in relationship to the cranial base. 


The mandibular registration (Fig. 15). shows that the incisors are erupting and are 
being positioned posteriorly in relationship to the body of the mandible. The posterior 
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teeth show evidence of continual eruption during the growth period studied. The mandible 
has increased in length and height through ramus and condylar growth. The increment of 
growth is about equal in the horizontal and vertical directions. The amount of condylar 
growth was much greater in the first and third periods as contrasted to the second period. 

This case again illustrates that variation in the rates of growth of the several growth 
sites may profoundly alter the interrelationships of the various bones of the face. 

At this point it might be well to contrast this case (Fig. 13) with Case 1 (Fig. 4). 
Both of these children have pleasing facial skeletal patterns and soft tissue profiles, from 


Fig. 13. 


Fig. 14. Fig. 15. 
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the orthodontist’s point of view, and are maintaining them through the developmental period. 
The growth patterns of these cases are entirely different; Case 1 is growing predominantly 
forward whereas Case 4 is growing predominantly downward. This illustrates the point 
that growth in depth of the face is not necessarily more desirable than vertical development, 
from the orthodontic point of view. The difference between favorable and unfavorable 
growth from an orthodontic point of view may perhaps best be explained in terms of indi- 
vidual bone morphology, bone interrelationships, and differential growth rates. These three 
phenomena are interdependent. 


After noting some of the variations that may be observed in growing 
children with normal occlusion, we may observe some children who had Class II 
malocelusions. During their growth, a distal restraint had been placed upon 
the maxillary first permanent molars through cervical anchorage. Keep in 
mind what has been observed in growing children who had excellent occlusions 
but varying types of facial growth patterns. 


Case 5.—Patient E. J. is a boy with a Class II, Division 1 malocclusion. Growth be- 
tween the ages of 9 years 10 months, 10 years 9 months, 11 years 10 months, and 13 years 
5 months is shown in Figs. 16, 17, and 18. 

The over-all superposition (Fig. 16) reveals a face that is developing predominantly 
in a vertical direction. With this method of registration it can be noted that there is a 
gradual descent of the palatal plane away from the cranial base due to growth at the 
proximal end to the frontonasal process of the maxilla. It also can be observed that the 
relative anteroposterior position of the anterior portion of the maxilla has maintained a 
rather constant relationship with the cranial base. The mandible is further forward at the 
last stage, however, when it is related to the total facial profile. The pterygomaxillary 
fissure has maintained a constant anteroposterior relationship with the cranial base during 
the growth period studied. Point nasion relative to its initial position has moved forward 
and slightly downward in relationship to the cranial registration. The possible mechanism 
of this was discussed previously. From an orthodontic point of view, there has been a 
favorable change in the facial pattern during the growth period studied. Note that the 
Class II molar relationship has been changed to Class I. 


The maxillary superposition (Fig. 17) reveals no change in the anteroposterior position 
of the anterior nasal spine between the first and the third tracings. In the fourth tracing 
this point is observed to be in a more forward position. It also may be observed that the 
teeth in relation to the palatal plane have behaved in various ways. The molar was first 
moved distally with little vertical eruption; then it descended more vertically, so that its 
final relationship is in the same relative anteroposterior position from whence it started. 
The premolars have erupted downward and backward and then were carried forward. The 
incisors have descended only vertically. It is interesting to note that there has been 
negligible increase in the anteroposterior length of the denture area proper during the 
entire period studied. 


The mandibular superposition (Fig. 18) reveals marked upward and backward growth 
of the condyle. The increments of growth are fairly uniform between the ages studied. 
There has been some eruption of the mandibular anterior teeth, with very little eruption of 
the mandibular first permanent molar. 

This case is an example in which an individual facial growth site may have been altered 
through orthodontic therapy, thus producing a desirable change in the patient’s facial 
pattern. 


CasE 6.—Patient T. T. is a girl with a Class II, Division 1 malocclusion. Growth be- 
tween the ages of 9 years 6 months, 13 years 4 months, and 14 years 2 months is shown in 
Figs. 19, 20, and 21. 
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The over-all registration (Fig. 19) shows a face which has grown from a retrognathic 
one to a more mesognathic profile. There was an increase in nasal height between the ninth 
and thirteenth years, but no increase was evident in this measurement between the thirteenth 
and fourteenth years. The anterior portion of the maxillary denture area has maintained 
a relatively constant anteroposterior relationship with the cranial base. The tip of the 
anterior nasal spine moved forward relative to the cranial base between the thirteenth and 
fourteenth years, but it also may be noted that the pterygomaxillary fissure also moved 
forward at the same time. The mandibular chin point has moved markedly forward in 
relationship to its original position. Point nasion has grown forward and has maintained 
a relatively stable superior-inferior position with reference to the cranial registration. The 
molar relationship has been changed from Class IT to Class I. 


The maxillary registration (Fig. 20) reveals little change in the anteroposterior posi- 
tion of the anterior nasal spine. This would indicate a negligible amount of growth of the 
maxilla in length during the period studied. The anterior teeth have erupted slightly, but 
the posterior teeth illustrate a greater degree of eruption. The premolars have erupted 
primarily downward and backward. 


The mandibular registration (Fig. 21) illustrates that the ramus and condyle have 
grown in length and in height during the period studied. There has been some eruption of 
both the posterior and anterior teeth which have added to the vertical development of the 
face. 


This case also illustrates an orthodontically favorable change in the facial pattern 
brought about by growth plus orthodontic therapy. 


CASE 7.—Patient M. H. is a girl with a Class II, Division 1 malocclusion. Growth be- 
tween the ages of 9 years 4 months, 10 years 3 months, 11 years 10 months, and 14 years 
3 months is shown in Figs. 22, 23, and 24. 

The over-all registration (Fig. 22) reveals a face growing predominantly vertically, 
with the mandibular chin point positioning progressively more forward in relationship to 
the total profile. The palatal plane has progressively descended away from the cranial base, 
increasing the vertical height of the face. Between the ninth and tenth years the mandible 
has descended vertically without moving forward, between the tenth and eleventh years it 
has moved markedly forward as well as downward, and between the eleventh and fourteenth 
years it has moved predominantly downward. The relative anteroposterior relationship of 
the pterygomaxillary fissure to cranial registration has remained stable between the ninth 
and eleventh years; however, between the eleventh and fourteenth years we note that it is 
positioned more forward in the face. The effect of this forward movement can be observed 
in the relative position of the anterior nasal spine. It should be noted that nasion has 
grown forward but has maintained a relatively stable verticle relationship to the cranial 
base. Note also the change from Class II to Class I in the molar relationship. 


The maxillary registration (Fig. 23) reveals no growth in the anteroposterior length 
of the maxilla between the ninth and eleventh years. However, there has been a slight increase 
in this dimension between the eleventh and fourteenth years. For one year prior to the last 
film, or at the fourteenth year level, this patient had not been wearing the maxillary cervical 
strap. The incisors were moved posteriorly between the ninth and eleventh years and were 
carried forward with maxillary growth between the eleventh and fourteenth years. The 
maxillary first permanent molar was originally moved distally, had erupted, and then was 
subsequently carried forward. The premolars erupted downward and backward in relation 
to the palatal plane. The anterior teeth erupted very little during the period studied. 
However, the molars exhibited a considerable amount of vertical eruption. 


The mandibular registration (Fig. 24) indicates that the mandible has grown in 
length and height through growth at the posterior border of the ramus and of the condyle. 
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The increments of growth between the various stages studied are relatively equal. The 
mandibular molars maintained a rather constant superior-inferior position for the first 


three stages and then erupted vertically between the eleventh and fourteenth years. 
incisors erupted a slight amount. 


The 


This case is another example of facial growth that has been favorably influenced 
through orthodontic therapy and exhibits a marked change in facial pattern. 


Fig. 22. 
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Case 8.—Patient B. T. is a girl with a Class II, Division 2 malocclusion. Growth 
as between the ages of 9 years 7 months, 


11 years 2 months, and 12 years is shown in Figs. 
25, 26, and 27. 


B.T. 9 
9-7 
12-O°°°--- 
as 
Fig. 26. Fig. 27. 


The over-all registration (Fig. 25) illustrates that this face grew in a predominantly 
vertical direction between the ages of 9 and 11 and in a horizontal direction between the ages 
of 11 and 12. The increase in nasal height occurred primarily between the ages of 9 


and 11 years. Since there was little growth in the vertical plane of space between 11 and 
12 years of age, then all growth that did occur during this period must express itself in 
an anteroposterior direction. This is evident when the over-all registration is studied. 
Nasion has moved forward but has maintained a stable vertical relationship to the cranial 
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base. The pterygomaxillary fissure also has maintained a relatively stable anteroposterior 
relationship to the cranial base during the growth period. The molar relationship has 
also changed from Class IT to Class I. 

The maxillary registration (Fig. 26) reveals that the maxillary incisors were carried 
forward while the maxillary molars were moved distally and erupted vertically between the 
ninth and eleventh years. During this time the premolars also erupted downward and back- 
ward. Between the eleventh and twelfth years the cervical anchorage had been discon- 
tinued. In this case, as well as in all the other treated cases previously reported in this 
article, a maxillary bite plane was used during a portion of the treatment. Between the 
ninth and eleventh years the maxilla did not increase in anteroposterior length, but between 
the ages of 11 and 12 it did increase. It is also interesting to note that the eruption that 
oceurred between the ninth and eleventh years, in the molar region eventually resulted in 
depression of these teeth between the eleventh and twelfth years. The maxillary incisors 
were carried forward through the forces of occlusion from the lower incisors between the 
ninth and eleventh years and were carried further forward through growth of the maxilla 
between the eleventh and twelfth years. No appliance was used on the maxillary incisors. 

The mandibular registration (Fig. 27) shows vertical eruption of the incisors, with 
a lesser amount in the molar region. Growth of the mandibular ramus in length as well 
as in height by growth of the condyle is also evident. The increments of mandibular 
growth are relatively equal between the stages studied. 

It has been often speculated that in the Class IT, Division 2 malocclusion the mandible 
is in a retrusive position due to the position of the anterior teeth. Some have believed that 
when the maxillary incisors are moved forward the occlusion will become unlocked and the 
mandible will be allowed to assume its normal position. In this case it is evident that the max- 
illary incisors were moved by the growth of the mandible carrying them forward through the 
force of occlusion. A study of the over-all registration (Fig. 25) shows that the mandible 
has not been positioned forward in that the mandibular condyle is located more posteriorly 
in the last stage than it was in the initial tracing. 

Again it has been demonstrated that the growth of the facial pattern can be favorably 
influenced through orthodontic therapy. A question should logically be asked at this 
point: Does orthodontic therapy always favorably influence the growth and development 
of the facial pattern? This question can best be answered by studying the next case 
to be presented. 


Case 9.—Patient G. C. is a boy with a Class II Division 1 malocclusion. Growth between 
the ages of 10 years 1 month, 12 years 5 months, and 15 years 8 months is shown in Figs. 
28, 29, and 30. 

This patient was treated orthodontically, with cervical anchorage being applied 
to the maxillary first permanent molars between the ages of 10 and 12. Although there 
was some question as to the degree of cooperation being received during this period, the 
over-all registration (Fig. 28) illustrates that the molar relationship which had been 
Class II was changed to Class I at the 12-year level. At this time it was felt that the 
response to treatment had not been satisfactory, so a full-banded appliance for both the 
maxilla and the mandible was constructed and full treatment was initiated. This treatment 
was carried on until the patient was 14% years of age, when it was decided that little 
progress had been made and that maxillary first premolars would have to be removed in 
order to retract the maxillary incisor teeth. Mandibular premolars were not removed, 
since the discrepancy in the anteroposterior plane of space between the maxillary and 
mandibular denture bases was so great that it was felt it would be virtually impossible 
to correct the malocclusion if the mandibular incisors were moved more lingually. At 


15 years 8 months the patient was still under treatment but showed some progress. The 
patient had exhibited a tongue-thrust habit throughout the entire period of the study. 
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Fig. 28. 
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The over-all registration (Fig. 28) reveals a retrognathic type of face growing 
predominantly in a vertical direction, with the anterior portion of the maxilla showing 
a marked forward positioning in relationship to cranial registration. Nasion has moved 
forward and has maintained a relatively constant vertical relationship to the cranial base. 
The pterygomaxillary fissure has not remained in a constant anteroposterior relationship 
to the cranial base but has moved forward markedly. This, coupled with maxillary growth, 
has strikingly increased the functional length of the maxilla in relationship to the cranium. 

The maxillary registration (Fig. 29) reveals little or no growth in length of the 
maxilla between the tenth and twelfth years, but between the twelfth and fifteenth years 
there has been a considerable increase in the length of the maxilla proper. Between the tenth 
and twelfth years the maxillary molar has erupted and moved forward slightly. The incisor 
was also carried forward a small amount during this stage. Between the twelfth and fifteenth 
years we note that the maxillary molar has moved forward markedly and has erupted down- 
ward, primarily because of the space gained by the extension of the first premolars. The max- 
illary incisor has also erupted vertically between the twelfth and fifteenth years. 

The mandibular registration (Fig. 30) reveals a different growth pattern than we 
have previously observed in the cases reported here. Between the tenth and twelfth years 
there has been little eruption; however, between the twelfth and the fifteenth years 
there has been marked eruption of both the incisors and the molars. The mandibular 
condyle has grown predominantly in a vertical direction, with very little anteroposterior 
growth evident. The condylar angle in relation to the mandibular plane has become in- 
creasingly obtuse. It also may be noted that there is a marked antegonial notching of the 
lower border of the mandible which appears to have increased as the mandible developed. 
This antegonial notching is characteristic of persons who have suffered damage to the 
mandible condyle growth site. With the amount of growth that has occurred in the condylar 
region during the period studied, it does not seem possible that the notching is associated 
with arrested or deficient condylar growth. Definitely, however, the growth pattern of this 
mandible is markedly different from that which usually is observed. 


This case is evidence that orthodontic therapy does not always favorably influence the 
developing facial pattern. The patient must have the genetic potential for favorable growth 
before the orthodontist can improve the interrelationship of the various bones that comprise 
the facial complex. 


The cases presented were selected to illustrate some of the variations in 
growth of the facial pattern that exist in some of our patients. Conclusions 
reached after studying these records indicate that a distal or posterior foree 
applied to the maxillary teeth may cause actual distal movement of the maxil- 
lary teeth. Also, such a force alters the horizontal growth pattern of the maxilla 
itself. Whether we eall this ‘‘inhibition of growth,’’ ‘‘arrested growth,’’ or 
‘“‘altered growth’’ at this time is a matter of semantics. However, it is plain 
that under such foree the profile length of the maxilla does not increase, or it 
increases a negligible amount. We must remember that this foree is being ap- 
plied against a suture where its effect is being transmitted to other cranial and 
facial growth sites. A similar force upon the mandible is upon a free-floating 
bone; therefore, in my opinion, it is not capable of ‘‘inhibiting’’ mandibular 
growth or, if in a reverse direction, of accelerating its growth. 

A word should be said regarding the most opportune time for orthodontie 
therapy. In that growth has been shown to play an important role in the 
favorable alteration of the facial pattern of retrognathie persons, treatment 
time should correspond to periods of rapid growth. It is better to be too early 
than too late in starting treatment procedures that depend upon facial growth 
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for their maximum effect. Patience is a virtue in the orthodontist who recog- 
nizes the slowly developing child and is willing to time his treatment procedures 
accordingly. Too often dentures are prematurely mechanically traumatized 
because of the impatient orthodontist’s desire to ‘‘see some action.’’ 

This is a preliminary report of a study which is under way, assessing the 
various growth patterns of a group of growing children with and without ortho- 
dontie therapy. The vast majority of previous studies have been on a statis- 
tical basis. It is felt that the major contributions from such studies have al- 
ready been made. The next step is to study individuals, as has been done here, 
if we are to gain a true understanding of the variability that exists. A detailed 
study of individuals, assessing rates, amounts, and directions of growth, should 
lead to a completely new concept of the types of facial patterns and the dy- 
namics of growth involved. The clinical implications of such knowledge are self- 
evident. 


SUMMARY 
In this article the following points have been emphasized : 


1. A review was made of the major growth sites of the facial complex and 
their contributions to the development of varying types of facial patterns. 

2. The methods of registration of serial cephalometric tracings, which have 
been previously used for the evaluation of individual facial growth patterns, 
were critically analyzed. 

3. A new method of cranial registration was proposed and utilized in ana- 
lyzing the facial growth patterns of growing children. Some of the children 
were undergoing orthodontic treatment; others were not. 

4. The concept of the ‘‘constaney of the facial growth pattern’’ was ques- 
tioned when applied to the individual. Ample evidence was presented to demon- 
strate that variation, not constancy, is the rule. 

5. Two points—nasion and the pterygomaxillary fissure—previously thought 
to be relatively stable in all individuals, were proved to be highly variable during 
growth of some individuals. 

6. Horizontal growth of the face is not necessarily more desirable than 
vertical development from the orthodontic point of view. The difference be- 
tween favorable and unfavorable growth, from an orthodontic point of view, 
may perhaps best be explained in terms of individual bone morphology, bone 
interrelationship, and differential growth rates. These three phenomena are 
interdependent. 

7. Orthodontic therapy will have a favorable influence upon the growth of 
the retrognathie type of facial profile, provided the genetic potential for har- 
monious development is present. 


CONCLUSIONS 


This study and the conclusions reached were not undertaken to support or 
deny any of the methods of orthodontic treatment currently in vogue. Rather, 
they serve to emphasize the basic factors of growth that are primary considera- 
tions with any type of orthodontic therapy. 
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The successful management of any orthodontic problem is dependent upon 
a proper balanee between theory and performance. An understanding of the 
growth characteristics of the individual patient is essential to the most skillful 
treatment procedures if the ultimate clinical result is to be achieved. 
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A CRITICAL ANALYSIS OF SERIAL EXTRACTION IN ORTHODONTIC 
TREATMENT 


B. F. D.D.S., Evanston, ILL. 


| NADEQUATE growth of supporting bone is responsible for the development 
of the procedure known as serial extraction. Its objective is to reconcile 
differences between a known amount of tooth material and a persistent de- 
ficiency in basal bone. It can and should be recognized in the early mixed 
dentition, and it finds its most effective application in severe Class I ir- 
regularities. The orthodontic responsibility is to differentiate between con- 
ditions that will respond to comprehensive treatment and those that should 
submit in the beginning to an extraction compromise. 

Serial extraction is concerned with the limitations of both growth and 
treatment. Its purpose is to guide and control the eruption of teeth in arches 
that have no hope of attaining their maximum size and proportion. It is 
designed to anticipate and prevent the development of a fully matured de- 
formity in the permanent dentition, and it is applied by the extraction, in the 
. proper order, of a predetermined series of deciduous and permanent teeth. 

By this procedure, serial extraction avoids one form of orthodontic negli- 
gence: Teeth in marked discrepancy cases are not first required to assume 
positions of extreme irregularity and then subjected to extensive orthodontic 
movement with extraction to establish acceptable occlusal relations. They 
are, instead, encouraged to take these positions in the first place. 

The typical serial extraction case is a pronounced Class I malocclusion in 
its earliest stages of development. In its classic form, it presents any or all 
of a number of deviations from the normal. Among these are irregular an- 
terior teeth, narrow arches, impacted or displaced lateral incisors, and marked 
reduction in arch length. Other indications are premature loss of one or 

more of the deciduous cuspids, various median line deviations, and a moderate 
inerease in overbite and overjet. A further characteristic is that most of these 
patients present teeth that individually are sturdy and well proportioned; 
in addition, many of these cases seem to be relatively free from dental caries. 

Loss of arch length is most apparent in the cuspid areas. Evidence of 
basal bone deficiency also is confirmed by a characteristically thin labial plate 
of alveolar bone in the lower incisor region; this may be so extensive as to 
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cause gingival recession and alveolar destruction along the labial surfaces of 
one or both of the lower central incisors. Reduction of tooth mass usually 
results in an improvement in the gingival tissues. 


The contrast with the normal is marked; normal mixed dentition cases 
that are maturing properly present evenly aligned teeth in well-developed 
arches. The opposite picture in the retarded serial extraction case is one of 
a general deficiency in structural development, with dental arches that have 
not been able to achieve their normal size and proportion. . 


Esthetics usually is not a problem in the early stages. In Class I patients, 
facial contours are still acceptable and the alignment of the teeth frequently 
shows no serious irregularity until the eruption of the permanent cuspids. 
Other cases may be bimaxillary protrusions with poor skeletal patterns and 
disturbed facial musculature. In these, the patients are as concerned with 
facial esthetics as they are with occlusal relations of the teeth. Still other 
cases are potential Class Il malocclusions with, in the early stages, mild Class 
II facial contours. 

The emphasis on active treatment differs between Class I and Class II 
serial extraction cases, even though a basie characteristic of each remains a 
marked discrepancy between total tooth material and potential supporting 
bone. Arch relations are acceptable in Class I irregularities; in these, serial 
extraction predominates in the early stages of treatment, with mechanical 
therapy occupying a secondary role at the conclusion of the preliminary 
period of supervision with extraction. 


In contrast, the major emphasis in Class II treatment is mechanical in 
nature; these cases require early correction of anteroposterior arch relations. 
Therefore, severe Class II discrepancy irregularities are treated primarily 
with Class II mechanics, with serial extraction more or less as an accessory 
to mechanical therapy. Thus, in Class II malocclusion, appliances are placed 
early in treatment with the express intention of correcting the mesiodistal 
relations of the arches as promptly as possible. 


From this, it can be seen that serial extraction may accompany Class II 
therapy and that active treatment and serial extraction are likely to be 
carried on simultaneously. In Class I, the extraction program almost in- 
variably precedes active treatment. This, of course, is a general rule; many 
localized Class I irregularities also require early treatment. On the comple- 
tion of these minor Class I corrections, serial extraction again takes pre- 
cedence over active treatment during the eruption of the remaining permanent 
teeth. A possible exception is mechanical retention with an upper aerylic 
bite plate and a lower lingual holding arch during the intervening period of 
supervision. In a similar manner, active treatment is also interrupted in mild 
Class II diserepaney cases after normal arch relations have been established. 


CLINICAL AND CEPHALOMETRIC ANALYSIS 


Class I diagnosis depends in great part on an estimate of the potential 
arch length required to support a known amount of tooth structure. Among 
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Class I eases favored with sufficient supporting bone are certain cross-bites, 
open-bites, blocked-out premolars from premature loss of deciduous teeth, 
slight labial displacement of upper incisors from pressure habits, pseudo-Class 
IIL eases, and moderate crowding of anterior teeth. In all of these, the ir- 
regularity is localized; it is confined primarily to the teeth, with deeper 
supporting structures that are fully able to support any normal amount of 
tooth material. 


A, B. 

Fig. 1.—Cephalometric headfilms illustrate two extremes in structural development. B 
shows a pronounced “bimaxillary protrusion” with labially inclined incisors in a convex face. 
A illustrates the straight profile that is typical of the authentic Class I serial extraction case. 
In this film note the positions of the permanent cuspids, the reduction in arch length between 


first molars and lateral incisors. and the distance that the second molars must travel distally 
as well as occlusally in order to achieve full eruption. 


Severe crowding of teeth does not fall in this category. This is particu- 
larly true of the lower incisors. At this point, the importance of the lower 
arch in ease analysis and treatment planning should be stressed. If man- 
dibuar development is seriously inadequate, no treatment measure seems to 
be effective in recovering an extensive loss in lower arch length. On the 
contrary, upper arch reduction irregularities usually respond to compre- 
hensive treatment without extraction if mandibular development is normal. 
Class I patients with early loss of arch length in both arches are potential 
bimaxillary protrusion cases, especially if the arches are expanded in all 
directions to accommodate all the teeth. Any attempt to do so simply substi- 
tutes one form of malocclusion for another. 


Cephalometrically, the typical Class I serial extraction case presents a 
facial pattern that can best be described as flat or straight (Fig. 1). This 
is in marked contrast to the opposite condition, which frequently is referred 
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to as double protrusion. In these, the incisors show a distinet anterior dis- 
placement when related to the facial plane, as represented by a line drawn 
from nasion to pogonion. The incisors are not only labially displaced but 
also have an increased labial inclination. 


In bimaxillary protrusion cases the entire mass of teeth seems to oceupy 
a wide area in the lower half of the face. In the elassie serial extraction 
case this area is limited in extent; the incisors are more vertical and fall on 
or within the nasion-pogonion facial plane. The result is a reduction in arch 
length between the first molars and the lateral incisors, with total space loss 
that is approximately the width of a premolar in each of the four posterior 
segments of the dental arches. 

It is apparent that the incisors in the serial extraction headfilm cannot be 
moved labially without displacing them beyond the supporting alveolar bone, 
particularly in the lower arch. Nor is it possible to gain the width of a pre- 
molar by distal movement of the molars. On their eruption, the second molars 
will require most of the space that further posterior development will pro- 
vide; these second molars already must move distally as well as occlusally to 
reach the occlusal plane. When third molars are present, distal molar move- 
ment is virtually impossible in these diserepaney irregularities. The more 
practical treatment procedure in the authentie serial extraction case is the 
removal of selected premolars in the areas of greatest concentration and the 
repositioning of the remaining teeth in a normal alignment over the available 
basal bone. In this manner, a balance can be established between tooth ma- 
terial and supporting bone. 


For these reasons, serial extraction seems to be the logical answer to the 
problem of inadequate structural growth mesial to the first permanent molars 
after their eruption and the eruption of the incisors. The conclusions of 
research investigators are (1) that growth of the anterior portions of the 
mandible and maxilla ceases for all practical purposes after the age of 6, 
or earlier, (2) that severe growth deficiencies cannot be recovered by ortho- 
dontie treatment, and (3) that effective simultaneous distal movement of 
upper and lower posterior teeth is an illusion. Expansion of teeth labially 
or bueeally off apical base is not the answer, for expansion of the dental arch 
brings no assurance that the alveolar arch will, in turn, increase in width. 
Subsequent collapse with protrusion and crowding of incisors is seen far too 
often with these procedures. Clinically, extraction is not a radical solution 
in these extreme arch reduction irregularities; instead, it can be considered 
a conservative treatment measure if relapse and failure are to be avoided. 


SERIAL EXTRACTION SEQUENCE 


Preliminary interception and correction by serial extraction in authentic 
Class I discrepancy cases is accomplished, when indicated, in three separate 
stages for three specific purposes: (1) premature extraction of the deciduous 
cuspids provides space for the incisors to assume normal positions in an even 
alignment directly over basal bone, (2) subsequent extraction of the first 
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deciduous molars permits the desirable early eruption of the first premolars, 
and (3) the final extraction of the first premolars makes it possible for the 
euspids to erupt in a favorable direction into the spaces formerly occupied 
by the first premolars. The interval between stages varies from six months 
to one year. There are occasional variations in this sequence, for each patient 
must be considered individually in serial extraction as well as in any other 
form of diagnosis. 

Unfortunately, the cuspids and second premolars rarely assume ideal 
positions following the preliminary extraction stages, particularly in the 
lower arch. The resulting spaces and excessive inclinations of these teeth 
do not lead to permanence and stability. Comprehensive treatment, there- 
fore, ultimately requires mechanical therapy for a relatively short period. 
In the majority of Class I patients, this is necessary only at the conclusion 
of the preliminary period of supervision with extraction. For this purpose, 
the edgewise mechanism provides the maximum efficiency in restoring these 
teeth to their normal inclinations and contacting relationships. 

Serial extraction has a longer historical record than has generally been 
realized. The earliest attempt at guiding the eruption of permanent teeth 
by the extraction of deciduous teeth in retarded arches was made by a Freneh- 
man, Robert Bunon,* in 1743. Hunter,?> Fox,’® Bourdet,* Harris,?° and others 
also spoke of it but little else was written after the middle of the last century 
until Kjellgren?’ and Hotz** published their final conclusions in the late 1940’s. 
Interestingly enough, the extraction sequence advocated by Bunon more than 
200 years ago is virtually identical to that of today. Both the early efforts 
and current procedures have had the same goai—the removal of selected 
deciduous and permanent teeth in deficient arches so that the remaining 
unerupted teeth can assume acceptable positions in the adult dentition. 


From this it may be seen that the extraction sequence in the typical 
serial extraction case has been fairly well established and accepted: first, 
the deciduous euspids; later, the first deciduous molars; and, finally, the first 
premolars. As with any other procedure, there are exceptions to this order. 
The chief exception in serial extraction is in reversing the removal of the 
two deciduous teeth; in certain cases, the first deciduous molars are extracted 
before the deciduous cuspids. 

The advantage is that the retained deciduous cuspids will delay perma- 
nent cuspid eruption while we are waiting for the desirable early eruption of 
the first premolars. The method is indicated when radiographic examination 
shows that the cuspids might erupt before the first premolars. When they 
do so in an underdeveloped arch, there is usually partial impaction of the 
first premolars. Since the lower cuspid frequently erupts before the first 
premolar, the relative positions of these specific teeth must be determined 
before any extractions are undertaken. 


With this extraction sequence, several conditions must exist in any given 
arch. Both deciduous cuspids must be present, arch length measurements 
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should be unfavorable, and none of the incisors should be completely im- 
pacted. The second deciduous molars must be sturdy enough to remain in 
position for several years, and there should be no gingival recession or alveo- 
lar destruction along the labial surfaces of the lower incisors. 

If these conditions are met, the orthodontist will find that he is dealing 
with a borderline case. He is not yet sure whether extraction is even indi- 
eated, and he will not want to take any action that is irrevocable. His first 
step is to take all the usual records and then place the patient under ob- 
servation to determine whether future development is favorable. 

If it is, he can place the patient under full treatment without extraction. 
If it is not, he will not be jeopardizing any possible further development by 
the extraction of the first deciduous molars. The sturdy second deciduous 
molars can be depended on to prevent mesial movement of first permanent 
molars and the deciduous cuspids are quite effective in preventing lingual 
displacement of the incisors. If the timing is correc:, the first premolars will 
be far enough along to erupt in an orderly manner. Meanwhile, retaining 
appliances can be placed to maintain arch length if natural retention ap- 
pears to be questionable. 

Up to this point, no action has been taken that is irretrievable. If growth 
unexpectedly takes a favorable turn, comprehensive treatment with a full 
complement of teeth can still be undertaken. If growth continues to be in- 
adequate, ample time remains to proceed with the rest of the serial ex- 
traction program involving the deciduous cuspids and first premolars. With 
this method, active treatment also is delayed until the eruption of the perma- 
nent cuspids. 


THE DIAGNOSTIC IMPORTANCE OF THE DECIDUOUS CUSPIDS 


One of the principal clinical symptoms of an authentic Class I serial ex- 
traction case is premature loss of the deciduous cuspids. This occurs so fre- 
quently that it must have diagnostic significance. Its common association 
with deficient arches leads to one of two conclusions: either early loss of the 
euspids is the cause of the reduction in arch length or, more likely, inade- 
quate development is the cause of early cuspid loss (Fig. 14). 

The deciduous cuspids are fully able to maintain their positions in well- 
developed arches; in these, premature resorption of the cuspid roots rarely 
occurs. In retarded arches, the crowns of the unerupted permanent lateral 
incisors are virtually in contact with the roots of the deciduous cuspids. 
These teeth normally are located in a congested area at the corner of the 
arch. If sufficiently restricted in developmental space, the eruptive force of 
the lateral incisors is quite capable of causing extensive resorption of both 
of the cuspid roots. In eases of unilateral cuspid loss, the remaining euspid 
usually shows evidence of partial root resorption from earlier lateral incisor 
crown invasion. On the subsequent loss of the deciduous cuspid, the lateral 
incisor erupts into the space formerly occupied by the cuspid crown. 

Occasionally, the developing lateral incisors are so located that during 
eruption they are deflected far to the lingual side of the central incisors and 
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deciduous cuspids. When this occurs, the cuspids retain their positions, but 
arch length is so reduced that only a few millimeters remain for the lateral 
incisors between the central incisors and the deciduous cuspids (Fig. 5). 

More often, only one deciduous cuspid is lost prematurely in an under- 
developed arch; the remaining cuspid is able to retain its position only be- 
cause all four incisors have shifted toward the space on the opposite side. 
For example, on the loss of a lower right deciduous cuspid, the four incisors 
will move to the right into the recently vacated cuspid‘*space (Fig. 14). Thus, 
right cuspid space closure is due to a lateral displacement of the anterior 
teeth; it is not the result of a mesial migration of the posterior teeth. As 
far as the molars are concerned, they more often retain rather stable positions 
on either side of a balanced arch, an arch that basically is symmetrical even 
though deficient anteroposteriorly. Any lack of symmetry is due to a lateral 
displacement of the median line. 

When this occurs in extremely inadequate arches, the lateral incisor may 
even establish contacting relations with the first deciduous molar. Usually, a 
space of 1 or 2 mm. remains between these teeth; this, obviously, is much less 
than the permanent cuspid requires. If deciduous cuspid loss is bimaxillary 
and accompanied by other symptoms of retarded development, clinical evi- 
dence is conclusive that serial extraction is indicated if posttreatment relapse 
and failure are to be avoided. 

When one deciduous cuspid retains its position in an underdeveloped 
arch, usually all the teeth on that side maintain secure contacting relations. 
The resulting median line deviation now takes on diagnostic importance; 
repositioning the incisors back to center can be accomplished only by extrae- 
tion of the remaining cuspid or by moving all the posterior teeth distally on 
that side. Distal movement would be difficult, if not impossible. Extraction 
is the more advisable procedure; it permits the incisors to shift back to cen- 
ter. This increases cuspid space on the one side and decreases it on the other, 
but both sides remain deficient in permanent cuspid space. None of this 
solves the actual cause of the irregularity—an arch that has failed in antero- 
posterior development. If this is to be corrected, other means must be sought. 
At present, no method has been devised to increase arch length that basically 
is lacking in structural development. 

Ultimately, these serial extraction cases require active orthodontic treat- 
ment to close the remaining spaces and to correct the excessive inclinations 
of teeth on either side of the extraction areas. For this reason, the responsi- 
bility for any extraction program must be assumed by the orthodontist; only 
he has had enough experience in correcting deceptive borderline nonextraec- 
tion cases to know which will respond to comprehensive treatment without 
extraction and which may require this compromise measure. Serial extrac- 
tion diagnosis demands a fine sense of clinical judgment, backed by long and 
critical study of the possibilities as well as the limitations of growth and de- 
velopment. These are the cases that require the most exacting analysis; yet 


a 
‘ 
af 
A 
? 
3 
i 
i 
5 
| 
{ 


Volume 45 SERIAL EXTRACTION IN ORTHODONTIC TREATMENT 431 
the diagnostic evidence is often uncertain and sometimes actually unreliable. 
The extraction of teeth is not to be taken lightly; the ability to discriminate 
between borderline corrections in orthodontics is of the utmost importance 
if diagnostie errors are to be avoided. It would be tragic if even one patient 
had to submit to four dental bridges to compensate for a misealeulation in a 
nonextraction case. Much of this article stresses caution to orthodontists 
against indiscriminate extraction. If the orthodontist needs to be concerned 
about its dangers, certainly no one untrained in orthodontics will want any 
part of it. 
CASE REPORTS ON SERIAL EXTRACTION TREATMENT 

The first serial extraction case report illustrates a typical Class I mal- 
occlusion resulting from inadequate supporting bone (Fig. 2). The arches 
are narrow and space for the lateral incisors is so reduced that these teeth are 
either unerupted or displaced labially or lingually. Radiographic examina- 
tion also disclosed large cuspids and first premolars, with no favorable leeway 
space for the normal mesial repositioning of the first permanent molars on 
the loss of the second deciduous molars. 

Three alternatives are available to the orthodontist in the treatment of 
this patient. Obviously, a complicated malocclusion is in its earliest stages 
of development. One alternative, of course, is to embark at once on a pro- 
longed period of active treatment in an attempt to create enough space for 
all the permanent teeth. Relapse, followed by a second period of treatment 
and belated acceptance of an extraction compromise, would be the probable 
result. 

Another alternative is to postpone treatment until all the permanent teeth 
have erupted in whatever positions they are able to take in these deficient 
arches and then determine what method of treatment is most advisable. It 
seems irrational, however, to require the developing permanent teeth to erupt 
into positions of extreme malocclusion and then move them relatively long 
distances to establish reasonably normal occlusal relations. 

The third alternative, and the one chosen for this case, was to follow a 
program of serial extraction on the conviction that ideal development of the 
supporting structures could not be achieved by mechanical means. As a re- 
sult, all four deciduous cuspids were extracted. This ordinarily is the first 
step in the serial extraction sequence ; its purpose is to permit the incisors to 
assume normal positions in an even alignment directly over the supporting 
alveolar bone. 

Preliminary treatment was also undertaken to correct a developing Class 
II tendeney. After this had been accomplished, the appliances were removed 
and a lower lingual wire retainer was placed to maintain arch length while 
waiting for the eruption, of the permanent cuspids and second premolars. 
Myofunctional exercises were also given to lengthen the upper lip and to re- 
duce the activity of a hypertonic mentalis muscle (Fig. 4). 
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The next set of plaster casts was secured after the subsequent extraction 
of the first deciduous molars (Fig. 2). This is the second step in the usual 
serial extraction program; its objective is to permit the early eruption of the 
first premolars so that the permanent cuspids will not be displaced labially in 
a deficient arch. After these casts had been secured, the four first premolars 
were extracted, thus completing the third and final step in the serial extrac- 
tion procedure. Their removal made it possible for the cuspids to erupt in 
a distal direction into the spaces formerly occupied by the first premolars. 
The third set of plaster casts illustrates the positions that the cuspids as- 
sumed of their own accord on their final eruption into the dental arch. If 


Fig. 2.—Plaster casts of an authentic serial extraction case during the preliminary period 
of supervision with extraction. A, The original malocclusion prior to the extraction of the 
deciduous cuspids and later of the first deciduous molars. B, Casts taken before the extraction 
of the four first premolars. C, Cas‘s secured when active treatment was started. D, The final 
correction three years after the removal of retention. Compare with Fig. 3. 
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space had not been provided by a preliminary program of serial extraction, 
these cuspids would have erupted in positions of extreme labioversion. The 
incisors remain well located over apical base, and the molars have retained 
normal mesiodistal cusp relations (Fig. 3). 


Fig. 3.—Intraoral photographs of the serial extraction case shown in Figs. 2 and 4. In 
A, the original malocclusion is shown on the left and the improvement in tooth position during 
the preliminary stages of supervision with extraction is shown in the right. B, A maxillary 
acrylic plate utilizing tissue-borne anchorage for distal cuspid movement. C, The edgewise ap- 
pliance used to close the extraction spaces and to correct the rotations and inclinations of 
individual teeth. Intermaxillary hooks are for vertical elastics to correct a persistent tongue- 
thrusting habit in the right cuspid area. D, The correction three years following removal of 
all retention. 


A major limitation in these patients is the failure of the mandible to 
achieve its maximum growth, particularly in the lower incisor area.  Al- 
though growth in the anterior portion of the maxilla also appears to stop 
after the eruption of the first permanent molars, similar irregularities in this 
arch do not seem to be as complicated or as difficult to treat as in the lower 
arch, Loss of upper arch length in these cases appears to be due to a mesial 
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migration of posterior teeth; severe mandibular crowding is more likely the 
result of deficient supporting structures. Thus, when the lower arch is nor- 
mal, upper posterior teeth usually can be moved distally without extraction. 
Consequently, bimaxillary extraction is almost always an essential part of 
treatment when iower arch development is seriously inadequate, and it is 
rarely to be considered when the irregularity exists only in the upper arch. 


Figs. 2 and 3. 

Our responsibility lies as much in recognizing incipient malocclusion as 
it does in correcting fully developed deformities in the permanent dentition. 
In this patient the extractions were completed early enough that the remain- 
ing teeth could migrate into favorable positions during the supervisory period. 
Major orthodontic treatment was not undertaken until the eruption of all the 
permanent teeth; its purpose was to close the remaining spaces and to cor- 
rect the inclinations of the teeth on either side of the extraction spaces (Fig. 
3). An edgewise appliance was placed at once on the lower teeth. In order 
to protect maxillary anchorage, an acrylic plate with wire springs was in- 
serted to move the cuspids distally before placing the upper edgewise appli- 
ance. Intraoral photographs illustrate the complete appliance in the last 
stages of active treatment. The final casts, facial photographs, and intraoral 
views were secured three years following the removal of all retention, 
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ARCH LENGTH REDUCTION AND GINGIVAL RECESSION 


The next case illustrates a more extreme deviation in lower lateral in- 
cisor eruption (Fig. 5). It is not difficult to predict that in the adult denti- 


tion these lower teeth will remain locked lingually to the permanent euspids. 


D. 


Fig. 5.—Borderline irregularity treated with a preliminary program of serial extraction. 
The decision to extract was based principally on the gingival recession and alveolar destruction 
along the anterior surface of the labially displaced lower right central incisor. A, The original 
condition. B, The improvement following serial extraction and before active treatment with 
the edgewise appliance. C, The correction two years following removal of all retention. Com- 


pare with Figs. 6 and 7. 


Oceasionally, the developing buds of the lateral incisors are so loeated that, 
as they erupt, they are deflected far to the lingual of their normal positions 
in the dental arch. When this occurs, the deciduous cuspids are fully able 
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to maintain their positions until the normal time for their loss. Nevertheless, 
it remains an authentic serial extraction irregularity, and the orthodontist 
must rely on other symptoms to confirm his clinical judgment. 

The lower arch presents the greater problem in the correction of this 
Class I malocclusion. The upper arch is not as narrow as in the previous 
case; it would yield enough to general expansion to provide space for the un- 
erupted lateral incisors. If conditions had been as favorable in the lower 
arch, there would have been no necessity to consider extraction in the cor- 
rection of this irregularity. 

This case emphasizes the importance of the lower arch in elinical diag- 
nosis and treatment planning. This conclusion is based on two factors—ade- 
quate arch length and a stable position of the lower incisors over basal bone. 
When these are normal, mandibular development is acceptable and treatment 
can proceed with a full complement of teeth. Thus, if a given procedure can 
be accomplished without extraction in the lower arch, it ordinarily ean be 
accomplished without extraction in the upper arch, with the usual exceptions 
that accompany such a comprehensive rule as that. 

Our challenge lies in the lower arch in general and in the lower incisors 
in particular. These incisors must be maintained or established over apical 
base if collapse is to be avoided; yet, they are both the least stable and the 
most easily moved of all teeth, upper or lower. In contrast, the lower molars 
at the opposite end of the arch are the most rugged and the most difficult to 
move of all teeth. Caught in between are late-erupting cuspids and premolars 
that demand their place in the dental arch. With the weakest of all teeth 
in front and the sturdiest of all teeth in back, there can be but little question 
that the lower arch presents the greater challenge in the treatment of ortho- 
dontie irregularities. 

Thus, correction in the lower arch can best be attained by repositioning 
the six anterior teeth over apical base and then permitting the lower molars 
to move forward into the remaining extraction spaces. This statement must 
be qualified: deliberate mesial movement of molars should not be undertaken 
in the early stages of active treatment. The tendency of all posterior teeth 
is to move mesially, and the problem ordinarily is to keep them from doing 
so. If molars are moved distally beyond their normal positions, they only 
too readily will move forward on their release from mechanical restraint. 
On the contrary, no molar will move distally of its own accord after it has 
onee been displaced in a mesial direction. 


A major concern in this patient was the gingival recession and alveolar 
destruction along the labial surface of the lower right central incisor. Ocea- 
sionally the frenum is the cause of these gingival conditions, but distention 
of the lower lip gave no evidence that it was involved in this ease. This 
central incisor did not deliberately move beyond the alveolar supporting 
bone; it was forced into this position in an arch that was too small to accom- 
modate all the teeth in an even alignment (Fig. 5). 
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In this case, the required space could not be secured by general expan- 
sion, including labial movement of the lower incisors. Distal movement of 
posterior teeth also was impractical, if not impossible; intraoral roentgeno- 
grams showed sturdy cuspids and first premolars, and supplemental lateral 
roentgenograms disclosed signs of probable crowding and impaction in the 
lower second and third molar areas. Thus, the problem increases. Even if 
it were possible by orthodontic means to create additional growth in these 
posterior regions, simultaneous distal movement of all the upper and lower 
molars would be difficult with our present mechanical aids. Increased im- 
paction would be the more likely result. 

Kor these reasons, the most conservative course was the removal of cer- 
tain intervening teeth between the anterior and posterior segments of the 
dental arches and the repositioning of the remaining teeth in a normal align- 
ment over apical base. As a result, a balance could be established between 
excessive tooth material and insufficient supporting bone. 

It was this reasoning that led to preliminary supervision with serial ex- 
traction, but it was conducted in a cautious and deliberate manner. Although 
growth is uncertain and unpredictable, no orthodontist can be sure that it 
will be unfavorable. Yet, the lower right central incisor in this case de- 
manded immediate relief. Therefore, the deciduous cuspids were extracted 
to permit an improvement in the positions of the four incisors. To assist in 
attaining this objective, a lower lingual arch wire was placed; it was also de- 
signed to prevent a further loss in arch length during the subsequent period 
of supervision. 

In this patient there was no increase in structural development during 
the following twelve months. The four first deciduous molars were then 
extracted, and the first premolars were removed as they erupted (Fig. 5). 
The edgewise appliance was not placed until the subsequent eruption of the 
ecuspids and second premolars. In this manner, active treatment can be re- 
duced to a matter of months at the conclusion of an orderly program of serial 
extraction. 

Final results are illustrated in occlusal views of the plaster casts and in 
intraoral photographs secured two years after the removal of all retention 
(Fig. 6). The principal area of failure is the lack of secure contacting rela- 
tions on both sides of the upper lateral incisors; this was the result of a dis- 
crepancy between the combined mesiodistal widths of the upper and lower 
teeth. Improvement in the gingival tissues on the labial surface of the lower 
central incisors is more satisfactory. 

Intraoral roentgenograms illustrate reasonably vertical positions of the 
teeth on either side of the first premolar extraction areas (Fig. 7). This was 
due in great part to proper timing in the serial extraction sequence. Further 
photographs illustrate facial contours two ‘years following the removal of 
retention. The profile view, in particular, shows no external evidenee that 
four teeth had been removed in the correction of this irregularity. 
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Fig. 6.—Facial photographs and final correction of borderline case shown in Fig. 5. The 
profile photograph shows no evidence that four first premolars had been removed in the treat- 
ment of this case. Marked improvement in the gingival tissues in the lower incisor region 
is apparent in the intraoral photographs secured two years after the removal of all retention. 


Fig. 7.—Intraoral roentgenograms of patient shown in Figs. 5 and 6 illustrate reasonably 
parallel roots on either side of the first premolar extraction areas. This was due in great 
part to proper timing in the serial extraction sequence and also to the secure bracket control 
of the edgewise appliance. in rotating and uprighting individual teeth. 
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DELIBERATE CAUTION IN SERIAL EXTRACTION 


The next early authentic serial extraction case is an example of cautious 


preliminary supervision (Fig. 8). This patient was first observed in 1943, 
sixteen years ago, and treatment deviates from current procedures in only 
one detail. The patient’s father was a pediatrician who had had exeellent 
training in growth and development; consequently, he was entitled to serious 


Fig. 8.—Preliminary treatment with expansion was first attempted at the request of the 
patient’s father, a pediatrician, for reasons given in the text. Developmental failure is shown 
by premature loss of the lower left deciduous cuspid, the thin labial plate of alveolar bone in 
the lower incisor region, and the lingually erupting upper left central incisor. The lower center 
photographs were secured after serial extraction of the deciduous cuspids and first deciduous 
molars and prior to the extraction of the first premolars. The bottom photographs show final 
nerves ta > lata years after the top left illustration and seven years after treatment had been 
concluded. 
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consideration of his own diagnostic conclusions. Following an entirely satis- 
factory consultation, he made the reasonable request that an attempt be made 
at expansion before an extraction program was undertaken. 

This was at the time when I had just completed my concept of the serial 
extraction sequence. Therefore, | was not able to demonstrate a sufficient 
number of these cases several years following treatment to show results that 
were undeniably valid. Failure in the expansion program during thirteen 
months of active treatment was as convincing to him as to me. 

Marked reduction in lower lateral incisor space is apparent in the origi- 
nal intraoral photograph. There was, of course, no urgency at such an early 
age for starting a program of serial extraction. Therefore, I was not too 
reluctant to attempt corrective measures since, unaccountably, some of these 
cases do respond to ideal treatment. It is when they do not respond that the 
orthodontist must be prepared to reverse treatment methods and resort to 
serial extraction. 

Two photographs illustrate the result of the expansion procedure (Fig. 
8). Sufficient space had been obtained across the maxillary arch for the 
eruption of the lateral incisors, but this had been accomplished only by tip- 
ping the deciduous cuspids somewhat beyond the underlying basal bone. The 
upper left central incisor provided further evidence of unsatisfactory antero- 
posterior growth by erupting to the lingual of the lower incisors. Of greater 
diagnostic importance was the premature loss of the lower left deciduous 
cuspid, the position of the lower left lateral incisor in the euspid space, and 
the continuing discrepancy between tooth material and supporting bone. 

Orthodontists are now aware of the developmental limitations imposed by 
basal bone in the lower incisor area. These same limitations also exist in the 
cuspid and premolar regions; overexpansion of posterior segments will re- 
sult in collapse, just as it does when the anterior teeth are moved labially 
beyond the alveolar supporting bone. 

This leaves distal movement of the posterior teeth as the only remaining 
possibility. This could be accomplished easily if first molars were the only 
teeth involved. It is certainly contraindicated, however, when they are 
backed up by large second molars located below the distogingival curvature 
of the first molars and by third molars that show evidence of impaction even 
at this early age. These are the cases in which arch length deficiencies de- 
mand an exact analysis. Extraction all too frequently must be considered if 
teeth are to be established in pleasing and permanent positions. 

The appliances that had been placed on the deciduous teeth were there- 
fore removed and serial extraction procedures were begun, with the imme- 
diate extraction of the upper deciduous lateral incisors and the three remain- 
ing deciduous ecuspids. The patient was placed under supervision, and at the 
proper time the four first deciduous molars were removed. 


Two illustrations show occlusal relations three years later (Fig. 8). De- 
velopment had been reasonably acceptable, but arch length still was too short 
to accommodate all the permanent teeth. Therefore, the four first premolars 
were extracted and supervision was continued until the second deciduous 
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molars had been lost by natural means and the cuspids and second premolars 
had erupted. The edgewise appliance was then placed to close the spaces 
and complete the correction. The final intraoral photographs illustrate oe- 
clusal relations five years after the removal of all retention. 

Fig. 9 demonstrates the usual serial extraction sequence roentgeno- 
graphically. A illustrates the crowded positions of the permanent teeth in 
1943 before the extraction of the deciduous cuspid. In this view the un- 
erupted lateral incisor is directly above the deciduous cuspid and virtually 
in contact with the first premolar. Space for the permanent cuspid appears 
to be nonexistent. 

Fig. 9, B taken two years later, shows well-proportioned premolars, in- 
sufficient arch length, a partly blocked-out cuspid, and a second molar in 
contact with the root of the first molar. The first deciduous molar was re- 
moved at this time. 


D. 

Fig. 9.—Four intraoral films illustrate roentgenographically the usual serial extraction 
sequence. The film in A was secured in 1943 before the extraction of the deciduous cuspid. 
B was taken before the removal of the first deciduous molar, and C was secured before the 
extraction of the first premolar. D was taken thirteen years after A. Intraoral and facial 
photographs of this patient are shown in Figs. 8 and 10. 


The roentgenogram in Fig. 9, C was taken just before the extraction of 
the first premolar. Note the mesial inclination of the cuspid; on the extrae- 
tion of the first premolar, the cuspid crown will migrate distally until ulti- 
mately the entire tooth assumes a normal vertical position. In this roent- 
genogram observe also the distance which the second molar must travel dis- 
tally as well as oceclusally to reach the occlusal plane. If the cuspid space is 
to be opened without extraction, the first molar would have to be moved 
distally. This would lead, in all probability, to a bueceal displacement of the 
second molar and to impaction of the third molar. 

Fig. 9, D illustrates the final correction five years after removal of all 
retention and thirteen years after the original roentgenogram in Fig. 9, A. 
Teeth are reasonably vertical, roots are parallel, the second molar has a nor- 
mal inclination, and there is ample space distal to the second molar for the 


J 
| | 


442 
eruption of the third molar. This is a case in which orthodontic correction 
was indicated. A cautious program of serial extraction provided the means 
to do it in an efficient manner. 

Serial extraction is as concerned with facial appearance as it is with oc- 
clusal relations of the teeth. The original photographs were taken at the 
time of the first examination in 1943 (Fig. 10). They form an important part 
of every case analysis. These early photographs show relaxed and passive 
musculature which should not be disturbed by labial movement of anterior 
teeth. The profile view approaches the ideal in facial balance and proportion 
in the preadolescent child. The goal of the orthodontist should be to preserve 
this symmetry and harmony, not to destroy it. 


Fig. 10.—Original photographs of case shown in Fig. 8 illustrate facial contours when 
the patient was first examined. Final photographs secured thirteen years after preliminary 
supervision with serial extraction and subsequent treatment with the edgewise appliance show 
good facial balance and proportion in relation to other cranial structures. 


Patients, of course, are more than casually interested in occlusal fune- 
tion. They also may justifiably regard what they look like to be of equal 
importance to their future happiness and welfare. We must not compromise 
with our ideals in restoring normal function; yet facial esthetics should be 
granted an equally important role in every case analysis. This does not mean 
that we should strive for a standardized concept in facial form, for patients 
must be permitted to retain their individual character and identity in facial 
appearance, The extent to which this was achieved is illustrated in photo- 
graphs secured thirteen years after the first examination. They show virtu- 
ally no change in facial contours from that when serial extraction was first 
undertaken. 
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CLINICAL ANALYSIS IN THE DECEPTIVE NONEXTRACTION CASE 


No one who writes about broad areas of extraction in orthodonties should 
do so without showing at least one case which might superficially appear to 
fall in that category but which, instead, should be treated in a conventional 
manner with a full complement of teeth. Growth is an obseure and unpredicta- 
ble quality, and certain normally developing mixed dentition cases actually 
pass through stages in which potential malocclusion seems inevitable. Still 
others need only a little guidance to develop a pleasing appearance and -nor- 
mal occlusal relations. 


There is no place for indiscriminate extraction in orthodontics; the 
ability to conduct a thorough differential diagnosis is a distinguishing char- 
acteristic of competence in every profession. The subjeet of this article is 


C. 


Fig. 11.—Facial photographs of nonextraction patient shown in Figs. 12 and 13. The 
photographs in A were taken when treatment was started. The photographs in B were se- 
cured on the termination of active treatment, and the photographs in C were taken five years 
following removal of retention. 
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serial extraction, and it therefore should properly receive the greater em- 
phasis. Yet, at least one similar nonextraction case should be shown to dis- 
credit any thoughts that espousal of serial extraction implies advocating a 
policy of extraction with abandon in every Class I mixed dentition irregu- 
larity. The case to be shown next is typical of those deceptive nonextraction 
cases that could be and are being subjected erroneously to a program of serial 
extraction on the mistaken assumption that they fall in that category. 


Study of the face is as essential as that of the teeth. This patient pre- 
sents skeletal structures that are adequate and facial musculature that is pas- 
sive and relaxed when the lips are closed (Fig. 11). The original profile 
photograph shows lips that are full but not unduly prominent. It illustrates 
facial contours that need not be disturbed if sufficient space can be secured 
for all the teeth without displacing the incisors labially beyond the limits 
of the supporting bone. 


Fig. 12.—Intraoral views of nonextraction case shown in Figs. 11 and 13. Superficially, 
lower tpintions Eve after removal of ail retention. 

The left intraoral photograph shows premature loss of the upper left 
deciduous cuspid and marked reduction in permanent cuspid space, but this 
is not difficult to recover when mandibular growth is normal (Fig. 12). The 
right intraoral photograph is of greater diagnostic significance. Premature 
loss of the lower first deciduous molar permitted the posterior teeth to tip 
mesially, the cuspid to tip distally, and the median line to shift to the right. 
The upper posterior teeth have also moved mesially; this can be determined 
by the loss in anteroposterior arch length and by the mesiolingual rotation 
of the first permanent molars. This is a characteristic change in the position 
of the upper molar when it drifts forward. 

These variations are not due to inadequate skeletal structures. They are, 
instead, typical changes in the position of permanent teeth resulting from the 
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premature loss of deciduous teeth in arches that are fully developed. Since 
they lack the all-important support of continuous contacting relations, the 
remaining teeth simply drift through the adequate alveolar bone, and as they 
drift they tip and rotate (Fig. 13). 

It may seem strange, but lower molars do not usually show as great a 
degree of tipping in cases with deficient basal bone as they do when the sup- 
porting structures are normal. It is only when a lower molar drifts mesially 
that it tips; it does not do so when its anteroposterior position remains stable. 
Figs. 14 and 15 illustrate upright lower molars in an underdeveloped arch. 
When arch length is inadequate, the lower first permanent molar erupts verti- 
cally from a deficient base. Its erypt is forward to begin with; it has not 
started out in one position in the anteroposterior plane and ended up in an- 
other; it has moved vertically, not horizontally, from its point of origin. In 
retarded arches, the space for it to tip forward simply does not exist; too 
many deciduous and permanent teeth already are congested in a reduced area 
in front of the tooth. In well-developed arches, however, sufficient space is 
present for teeth to move around freely and, as they do, tipping is more ap- 
parent just as it is in the nonextraction case now being considered (Fig. 12). 


Fig. 13.—Deceptive borderline case which superficially gives the appearance of a serial 
extraction irregularity. See text for a detailed discussion on differential diagnosis between ex- 
traction and nonextraction cases. The lower photographs illustrate the correction with no ex- 
traction five years following the removal of retention. Facial photographs and intraoral views 
are shown in Figs. 11 and 12. 


The upper first permanent molar has its own diagnostie signal when it 
changes position in a forward direction. The difference is that the upper 
molar tends to rotate rather than to tip; if it shows no rotation, then in all 
probability it has not moved mesially (Fig. 14). Otherwise, for a nonrotated 
upper first molar in a deficient arch, the same diagnostic reasoning prevails: 
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vertical eruption from a erypt that is forward to begin with, no change in 
anteroposterior position during eruption, and its inability to move mesially 
when confronted with a concentration of teeth in the anterior portion of an 
inadequate arch. Thus, the upper first permanent molar also requires a well- 
developed arch if it is to move around freely. As it does, however, it rotates 
with the mesial surface turning to the lingual (Fig. 13). 

This tendency to rotate is due in great part to the size and position of 
the large lingual root of the upper first molar. Since this sturdy root extends 
well up into an area of relatively dense alveolar bone, it resists bodily move- 
ment of the upper first molar as a whole. In this, it is more effective than the 
two smaller bueeal roots combined. The result is that the lingual root acts 
as a center of rotation, causing the mesiobuceal cusp to turn lingually as it 
moves mesially. The large mesiolingual cusp of the upper first molar also is 
so located that it acts in a similar manner; it occludes securely in the central 
fossa of the lower first molar. This relation is so effective and unyielding 
that it again offers more resistance to displacement than the two smaller 
buceal cusps combined. 


Thus, it is evident that changes in the position, inclination, and rotation 
of individual teeth are of the greatest importance in clinical diagnosis, espe- 
cially in differentiating between cases that call for serial extraction in re- 
tarded arches and those that call for early treatment with no extraction in 
adequate arches. 


The answer lies in early treatment, for interference with normal develop- 
ment is involved in these conditions. This is particularly true at the neck of 
the condyle, which continues to be the most active growth site in the mandi- 
ble during the mixed dentition stages. Mandibular development remains a 
controversial issue. Nevertheless, if orthodontic treatment is capable of 
sparking increased growth in the condylar area, it must be done while the 
center is most active in the developing child. Certainly, it cannot be reacti- 
vated after condylar growth has ceased during the middle or late teens. 
Treatment, moreover, should be undertaken before a localized irregularity 
has been permitted to persist long enough to cause a permanent deformity 
in the deeper supporting structures of the face, and this refers to maxillary 
as well as to mandibular development. 

The precarious course in similar deceptive irregularities is to undertake 
a program of serial extraction on the mistaken assumption that it is a panacea 
for all crowded Class I irregularities. This would mean acceptance of a 
probable ‘‘dished-in’’ profile at the end of treatment. Encouraging the 
mysterious force called growth is the more difficult treatment procedure and 
requires a greater amount of skill; yet the result is more satisfactory. Ortho- 
dontists must remember that teeth can be extracted at any time during treat- 
ment in these elusive cases but that, once extracted, they cannot be replaced. 
If an error in judgment is to be made, it is much more expedient to err in 
a conservative manner; only then can proper measures to correct the error 
be taken. 
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That this was not an extraction case was further confirmed by roentgeno- 
graphic examination which showed missing third molars and wide spaces be- 
tween the lower first and second molars. The picture in retarded arches is 
quite different; in these, the second molars are jammed up tight against the 
distogingival surfaces of the first molars. For these reasons, this irregularity 
was corrected not by serial extraction but by standard treatment with a full 
complement of teeth. It was not necessary to overexpand the arches to ae- 
complish the correction in this nonextraction case, even though superficially 
it appeared originally to call for serial extraction. 

The occlusal photographs of the final models show that arch form is 
fundamentally the same as in the original casts and that the dental arches 
are not wider than the alveolar bone will support (Fig. 13). This was due 
to an abundance of basal bone, laterally as well as anteroposteriorly. It is 
further evidence that, given normal supporting bone, the dental arches are 
fully able to develop sufficiently to hold any normal amount of tooth material. 
Unfortunately, the opposite does not hold true. Expanding a deficient dental 
arch will not, in turn, develop enough basal bone to support all the teeth in 
pleasing and permanent positions. 

Intraoral views illustrate occlusal relations five years following the re- 
moval of all retention (Fig. 12). They show full correction of the rotations 
and inclinations of the upper and lower first molars and lower anterior teeth 
that have been able to maintain an even alignment directly over apical base. 

Photographs taken at the end of treatment show that facial contours had 
not been altered and that the original facial pattern had been maintained 
(Fig. 11). Further photographs illustrate current facial contours. These 
postretention views show relaxed and passive musculature and evenly aligned 
teeth well positioned in relation to other facial structures. The profile photo- 
graph is of importance in the postretention analysis. Extraction in this de- 
ceptive case most certainly would have resulted in the objectionable ‘‘dished- 
in’’ appearance that so often is typical of nonextraction cases treated with 
extraction. 

Consideration of facial balance and symmetry occupies a position of im- 
portance in every orthodontic diagnosis. It is possible that the straight pro- 
file has been overemphasized in our current concept of pleasing facial con- 
tours and that this has led to premature serial extraction as a pretreatment 
requirement. Yet, there was a time when a convex facial type was consid- 
ered to be the essence of beauty. Even casual study of the paintings of the 
great Renaissance artists shows a preference for models with slightly reces- 
sive chins and foreheads that tapered backward as well as upward. In a 
previous age, the aquiline Roman nose and the Greek profile were considered 
a mark of distinction, but they also could be in harmony with other facial 
structures. 

Henee, our current craving for a straight profile and a strong, aggres- 
sive mandible is not necessarily the ultimate in attractive facial contours. 
There are other forms of beauty, and we would be in error if we had only 
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one concept of pleasing balance and proportion in the human profile. A wide, 
generous smile, well supported with a full complement of teeth, may be more 
in keeping with what is observed constantly in the untreated normal denti- 
tion. This should be our goal and we should make every effort to achieve it. 


CONSERVATIVE PRINCIPLES OF SERIAL EXTRACTION 


The lessons to be learned from this and similar nonextraction corrections 
are (1) no extraction program should be undertaken without a thorough case 
analysis and a preliminary period of observation, (2) every malocclusion that 
appears superficially to be due to a reduction in arch length is not necessarily 
an extraction case, and (3) serial extraction, including removal of first pre- 
molars, in these deceptive cases would be a tragic error. The recommended 
procedure in similar elusive conditions is first to attempt comprehensive treat- 
ment without extraction. If, later, extraction appears to be the only solution, 
one should proceed slowly with the removal of teeth in a cautious and de- 
liberate manner. This means retaining the first premolars until the last pos- 
sible moment. Once extracted, they cannot be replaced. The inconsistency 
of growth is such that no orthodontist can be too sure at too early an age. 

The term serial extraction implies the removal of selected teeth at proper 
intervals in an orderly manner over a prolonged period of time. It is a pro- 
cedure of patience, of preliminary supervision without mechanical treatment, 
and of accurate timing in the extraction sequence. No new extractions are 
undertaken without first thoroughly reviewing the growth potential in each 
individual patient. In this manner, the orthodontist still has the oppor- 
tunity of returning to comprehensive treatment without extraction if devel- 
opment unaccountably and unpredictably turns out to be favorable. 

This word of caution is necessary because of several erroneous deviations 
from the authentic serial extraction concept. One of these actually includes 
: extraction of the first permanent molars as a possible alternative in serial ex- 

traction. Equally serious, another advocates the immediate and simultaneous 

extraction on a mass basis of the four deciduous cuspids, the eight deciduous 
; molars, and concurrently, at an early age, the enucleation of the four first 
premolars. The mass removal of from twelve to sixteen teeth cannot cor- 
rectly be called serial extraction. Nor can it be considered good orthodonties, 
" for it leaves young children dentally handicapped for a long period with only 
. four molars and eight incisors. 

This is not only a radical departure from generally accepted and tested 
procedures, but it also encourages undesirable developmental risks. Even 
when authentic serial extraction is necessary, premature removal of teeth 
involves the danger of retarding further growth in arches that already are 
deficient. Deep enucleation of first premolar buds at an early age also re- 
sults in partial destruction of the lingual or buceal plates of compact alveolar 
bone. It is equally disastrous that prolonged absence of teeth in the pre- 
molar region permits the tongue to flow into the remaining spaces between 
the first molars and the lateral incisors. This results in a major problem in 
habit correction during the active stages of treatment. 
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To prevent these developments, the orthodontist has no choice but to 
place appliances for a prolonged period of years. Only by so doing ean he 
hope to avoid complete collapse in occlusal relations, vertically as well as 
horizontally. On a higher level, these discrepancy cases can be so conducted 
that active treatment is reduced to a minimum at the conclusion of a con- 
servative program of supervision with serial extraction. 


SUPERVISED SERIAL EXTRACTION WITH NO MECHANICAL TREATMENT 


This final case illustrates marked deficiency in structural development 
when compared to the excellent arches in the previous patient (Fig. 14). 
This is an authentic serial extraction case, and its progress, with no appli- 
ances of any kind at any time, is shown in a series of plaster casts and intra- 
oral photographs. These were secured during a five-year period of continuous 
supervision with extraction. 

The occlusal views of the original casts illustrate the usual diagnostic 
symptoms of insufficient arch length, early deciduous cuspid loss, a lateral 
displacement of the lower median line, and the lower right lateral incisor oe- 
cupying the right cuspid space (Fig. 15). Although spaces exist between 
the upper incisors, arch length measurements showed that all four buceal 
segments were too short to accommodate the permanent cuspids and pre- 
molars between the lateral incisors and first molars. 

In contrast to the previous case, there is no rotation of the upper first 
permanent molars and no increase in the mesial inclination of the lower 
molars. This indicates that these teeth have not migrated forward as in the 
nonextraction case, for if they had they would show the rotation and tip- 
ping that are characteristic of mesially displaced posterior teeth. If this 
reasoning can be accepted, it follows that if the molars have not moved 
mesially, the base does not exist to move them distally. In other words, the 
deficiency in anteroposterior development exists principally in the areas be- 
tween the molars and the incisors. 

It is highly questionable whether the posterior supporting structures 
would tolerate enough distal molar movement to create sufficient space for the 
bloeked-out cuspids. Buccal displacement of the upper second molars is a 
common reaction when first molars are moved distally in an inadequate arch. 
It is equally questionable whether the lower posterior teeth can be moved 
even slightly distally. Any attempt to do so simply infringes on space re- 
served for the second and third molars, with a resulting impaction of the 
third molars in the ramus of the mandible. The deficiency exists mesially to 
the first molars. It is unreasonable to expect that extra bone growth can be 
created distally to the first molars to compensate for a growth failure mesially 
to the first molars; more likely, the first molars in these arches will drift 
slightly forward on the loss of the second deciduous molars. It is natural 
for them to do so, and this will occur whether leeway space and arch length 
are adequate or not. 

Additional clinical evidence confirming a serial extraction diagnosis is 
found in the anterior segments of the dental arches. Here, the key is the 
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permanent lateral incisors: they either erupt to the lingual or they cause 
premature resorption of the deciduous cuspid roots. In well-developed 
arches they erupt in a normal position without disturbing the cuspids. In- 
sufficient structural development causes this erratic eruptive behavior of the 
lateral incisors. Since the deficiency is present to begin with, early loss of 
the cuspids is the result and not the cause of a reduction in arch length. 
This, of course, is contrary to the orthodontic concept of a previous gen- 
eration. 

It is not within our powers to recover an extensive loss of growth in 
these cases, particularly when it occurs in the lower arch, no matter what 
the cause. The discrepancy between tooth mass and arch length is too great, 
and the second and third molars usually show a similar congestion distal to 
the first molars. Comprehensive treatment without extraction under these 
conditions will only cause a labial displacement of the lower incisors, the end 
result of which is relapse and crowding, gingival recession, and alveolar de- 
struction. For these reasons, the most conservative measure in this patient 
was to extract so that the remaining teeth could erupt into the best possible 
positions over the available supporting bone. 

Extraction of deciduous cuspids ordinarily is the first step in the serial 
extraction program (Fig. 14). Since three of these teeth already had been 
lost by natural means, the procedure at this time called only for the removal 
of the remaining lower left deciduous cuspid. Usually this results in a shift 
of the lower median line back to center, but in this case it did not do so im- 
mediately. Meanwhile, the upper left first deciduous molar had been lost 
prematurely and the right first premolar had achieved full eruption. It was, 
therefore, necessary to employ the second step in the serial extraction se- 
quence in the lower arch only. This second stage calls for the removal of 
the first deciduous molars to permit the desirable early eruption of the first 
premolars. 

The third set of casts illustrates the developmental changes that took 
place during the following year. Premature loss of teeth continued in the 
upper arch, followed by the prompt eruption of three of the premolars. De- 
velopmental changes were somewhat slower in the lower areh; the second 
deciduous molars retained their positions in a satisfactory manner, but the 
first premolars failed to erupt on schedule. 

Of greater concern was the probable labial displacement of the lower 
cuspids. This called for more frequent examination. Intraoral views illus- 
trate tooth position two months later (Fig. 15). The patient was now ready 
for the third and final step in the serial extraction procedure—the extraction 
of the four first premolars. Radiographs showed that the lower first pre- 
molars were close to the surface and could safely be removed. The lower 
second deciduous molars were left in place to serve their function of support- 
ing the occlusion both vertically and horizontally. 

Active treatment could have been undertaken at this time; yet, there 
were indications that further self-correction would result if complete freedom 
of development was permitted. The trend was favorable, and there were no 
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Fig. 14—Developmental sequence during a five-year period of supervision with serial 
extraction but with no orthodontic appliances of any kind at any time. The top casts illus- 
trate premature loss of three of the deciduous cuspids. The remaining cuspid was then ex- 
tracted, later the first deciduous molars, and finally the four first premolars. The second de- 


ciduous molars were left in place until they were lost by natural means. Occlusal relations 
are shown in Fig. 15. 
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particular risks that could not easily be recovered at a later date if future 
development failed to follow a desirable pattern. It was something that 
could be determined only by restraining the natural orthodontic inclination 
to apply active treatment at once. If treatment had been undertaken at this 
time, however, the lessons to be learned by observation and supervision in 
this typical serial extraction case would have been lost. 


Fig. 15.—Intraoral photographs of case shown in Fig. 14. The center views illustrate 
occlusal relations at the time of the extraction of the upper first premolars and the surgical 
removal of the lower first premolars. This was done to encourage the eruption of the per- 
manent cuspids in a distal direction. No orthodontic appliances were used at any time. 


For example, one of the observations concerned the positions of the lower 
first molars after the extraction of the first premolars and the subsequent 
natural loss of the second deciduous molars. In the adult dentition, extraction 
of the second premolars usually results in an increased mesial inclination of 
the lower first molars. Yet, in this retarded serial extraction case these first 
molars appeared to have a distinct distal inclination when related to the oe- 
clusal plane. Only further supervision would reveal their future course on 
the eruption of the second molars. 


The final set of casts shows continued favorable eruption of teeth with 
no assistance whatever from orthodontic appliances. Spaces between the 
upper incisors have now closed of their own accord. Recent intraoral photo- 
graphs illustrate current occlusal relations (Fig. 15). Overbite and overjet 
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are within normal range, and the posterior teeth are in acceptable functional 
positions. Equally important, the teeth have assumed a reasonably normal 
alignment directly over the available supporting bone with no mechanical 
assistance of any kind. It is questionable whether active treatment could 
have achieved more than minor improvement in occlusal relations. 


Study of the facial contours is a necessary part of any serial extraction 
program (Fig. 16). Recent photographs illustrate relaxed and passive mus- 
culature and a pleasing appearance. Yet the profile view shows supporting 
structures that are not sturdy enough to have contained thirty-two teeth in 
good alignment and still retained its symmetry. Interest in the future de- 
velopment of these facial structures, untouched by appliance manipulation, 
is as great as that of the denture itself. 


cranial structures. 

At this point, searching questions should be raised regarding professional 
responsibility in the diagnosis and treatment of these discrepancy cases. The 
purpose of serial extraction is to intercept certain severe forms of malocelu- 
sion in the mixed dentition before they become fully matured deformities in 
the permanent dentition. It is not intended as an active treatment proce- 
dure; its objective, instead, is to encourage a measure of self-correction in 
order to shorten the ultimate period of mechanical therapy. 

This calls for cautious and deliberate extraction in an orderly serial man- 
ner. If growth exceeds expectations, it is still possible to return to conven- 
tional treatment with a full complement of teeth; the patient has not yet been 
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committed to but one treatment method with the immediate extraction and 
enucleation of several deciduous and permanent teeth. Meanwhile, no un- 
necessary risks are taken: ample time remains for proper treatment, and the 
orthodontist is able, through continuous supervision, to arrive at the correct 
solution in a sound and judicious manner. 


REFERENCES 


. Anderson, George M.: Practical Orthodonties, ed. 8, St. Louis, 1955, The C. V. Mosby 


Company. 


. Baker, Charles R.: The Time for Corrective Orthodontic Treatment, INT. J. OrTHO- 


DONTIA 19: 1089-1096, 1933. 


. Bishop, E. Allen: Treatment in the Mixed Dentition, Angle Orthodontist 20: 99-101, 


1950. 


. Bourdet Etienne: Recherches et observations sur toutes les parties de l’art du dentiste, 


Paris, 1757. 


. Bunon, R.: Essay sur les maladies des dents ou l’on propose le moyens deleur procurer 


une bonne confirmation des la plus tendre enfance, et d’en assurer la conservation 
pendant tout le cours de la vie, Paris, 1743. 


. Carey, C. W.: Linear Arch Dimension and Tooth Size, AM. J. ORTHODONTICS 35: 762- 


775, 1949. 


. Dewel, B. F.: Differential Diagnosis in Serial Extraction, Proceedings of Denver 


Summer Meeting, Denver, 1958, Keith Watson, pp. 3-23, 111-135. 


. Dewel, B. F.: Serial Extraction in Orthodontics: Indications, Objectives, and Treat- 


ment Procedures, AM. J. ORTHODONTICS 40: 906-926, 1954. 


. Dewel, B. F.: The Indications and Technique of the Edgewise Appliance in Serial 


Extraction Procedures, Tr. European Orthodontic Society, 1956, pp. 84-107. 


. Dewel, B. F.: Serial Extraction: Procedures and Limitations, AM. J. ORTHODONTICS 


40: 685-687, 1957. 


. Dewel, B. F.: Clinieal Observations on the Axial Inclination of Teeth, AM. J. OrTHO- 


DONTICS 35: 98-115, 1949. 


. Dewel, B. F.: The Upper Cuspid: Its Development and Impaction, Angle Ortho- 


dontist 19: 79-90, 1949. 


. Dewel, B. F.: Second Premolar Extraction in Orthodontics: Principles, Procedures, 


and Case Analysis, AM. J. ORTHODONTICS 41: 107-120, 1955. 


. Eby, Joseph D.: The Advantages of Early Treatment of Malocclusion, INT. J. OrTHO- 


DONTICS & ORAL SuRG. 23: 328-336, 1937. 


. Farber, Eugene H.: A Rational Approach to the Treatment of the Mixed Dentition, 


AM. J. ORTHODONTICS 40: 610-618, 1954. 


}. Fastlicht, Samuel: Orthodontic Methods: Extraction, Internat. Dent. J. 8: 299-302, 


1958. 


. Foster, Herbert R.: An Analysis of the Developing Dentition, J. Am. Dent. A. 42: 


376-387, 1951. 


. Foster, Herbert R., and Wylie, Wendell L.: Arch Length Deficiency in the Mixed 


Dentition, AM. J. ORTHODONTICS 44: 464-476, 1959. 


. Fox, Joseph: The Natural History and Diseases of the Human Teeth, ed. 2, London, 


1814. 


20. Harris, Chapin A.: Principles and Practice of Dental Surgery, ed. 6, Philadelphia, 


1855, The Blakiston Company. 


. Heath, John: The Interception of Malocclusion by Planned Serial Extraction, New 


Zealand Dent. J. 49: 77-88, 1953. 


. Higley, L. B.: Rational Approaches in Orthodontic Diagnosis, AM. J. ORTHODONTICS 


40: 109-119, 1954. 


. Hopkins, Stephen C.: Inadequacy of Mandibular Anchorage, AM. J. ORTHODONTICS 


41: 691-704, 1955. 


. Hotz, Rudolf: Active Supervision of the Eruption of the Teeth by Extraction, Tr. 


European Orthodontic Society, 1947-1948, pp. 134-160. 


. Hunter, John: Natural History of the Human Teeth, ed. 2, London, 1778, J. Johnson. 
26. Kelley, Eugene J.: Treatment in the Mixed Dentition, Angle Orthodontist 20: 102- 


108, 1950. 


. Kjellgren, Birger: Serial Extraction as a Corrective Procedure in Dental Orthopedic 


Therapy, Tr. European Orthodontic Society, 1947-1948, pp. 134-160; Abstracted 
in AM. J. ORTHODONTICS 35: 471, 1949. 


. Lloyd, Z. Bernard: A Composite Case Report of Class I Malocclusions With In- 


sufficient Arch Length, AM. J. ORTHODONTICS 35: 262, 1953. 


i 
4 
— 
4 
— 
— 
‘a 
— 
— 2 
| 
j 


SERIAL EXTRACTION IN ORTHODONTIC TREATMENT 455 
umber 


29. 
30. 
31. 
32. 


Lloyd, Z. Bernard: Serial Extraction as a Treatment Procedure, AM. J. ORTHODONTICS 
42; 728-739, 1956. 

Loughlin, Francis J.: Orthodontics, Youths, and the General Practitioner, Fort. Rev. 
Chicago D. Soc. 27: 4-5, 5-9, 1954. 

Martinek, C. Edward: A Comparison of Various Surveys on the Adequacy of Basal 
Bone, AM. J. ORTHODONTICS 42: 244-254, 1956. 

Moore, Alton W.: Head Growth of the Macaque Monkey as Revealed’. Vital Stain- 
ing, Embedding, and Undeealcified Sectioning, AM. J. ORTHODONT..< 35: 654-671, 
1949. 


. Nance, Hays N.: The Limitations of Orthodontic Treatment, AM. J. ORTHODONTICS & 


ORAL SurG. 33: 177-233, 253-301, 1947. 


. Nord, C. F. L.: Prevention in Dento-Facial Orthopaedia, Internat. Dent. J. 4: 145- 


166, 1953. 


. Palsson, Filip: Foregangare Till Den 8S. K. Serieextraktionen, Odontol. Rev. 7: 118- 


135, 1956. 


. Porter, Lowrie J.: Conservatism in Orthodontic Procedures and Appliances, AM. J. 


ORTHODONTICS 33: 109-140, 1947. 


. Salzmann, J. A.: Orthodontics: Principles and Prevention, Practice and Technics, 


Philadelphia, 1957, J. B. Lippincott Company. 


. Steiner, Cecil C.: Cephalometrics in Clinical Practice, Angle Orthodontist 29: 8-28, 


1959. 


. Strang, Robert H. W., and Thompson, Will M.: A Text-Book of Orthodontia, ed. 4, 


Philadelphia, 1958, Lea & Febiger. 


. Suckling, J. B.: Tooth Extraction in the Treatment of the Crowded Dental Arch, 


New Zealand Dent. J. 50: 3-6, 1954. 


. Terwilliger, Kenneth F.: Treatment in the Mixed Dentition, Angle Orthodontist 


20: 102-108, 1950. 


. Tweed, Charlies H.: The Frankfort-Mandibular Incisor Angle in Orthodontie Diag- 


nosis, Treatment Planning, and Prognosis, Angle Orthodontist 24: 121-169, 1954. 


. Weinberger, Bernhard W.: Orthodontics: An Historical Review of Its Origin and 


Evolution, vol. 1, St. Louis, 1926, The C. V. Mosby Company. 


. Wylie, Wendell L.: The Assessment of Anteroposterior Dysplasia, Angle Orthodontist 


17: 97, 1947. 


708 CHuRCcH 


pl | 
| 
42 
43 
| 


REMOVABLE APPLIANCES 
A SuGGESTEp PLANNING Boarp FoR 1964 
Water J. Furi, D.D.S., Long Breacu, Cauir. 


INTRODUCTION 


T WOULD be presumptuous of me to go into a long dissertation on early 

diagnosis and treatment. I could refer to no finer investigators than your 
own neighbors and fellow orthodontists. Two with whom I am familiar are 
Drs. Jae Duyzing and Arne Bjork. Dr. Duyzing’s fine paper on ‘‘The When 
and How of Early Treatment, Using Removable Plates so as to Do the Great- 
est Amount of Good to the Most Children’’ was presented before the American 
Association of Orthodontists in 1951. At Brussels each year the outpatient 
clinic has 4,000 patients under treatment with simple removable plates and 
activators. While in Brussels, I called on Dr. Lucien de Coster who is in 
charge of this clinic. We do not have a clinic of this magnitude in the United 
States, but we are anxiously hoping that this may be a part of the answer to 
the big challenge of how to get some preventive service to the masses of chil- 
dren. Dr. Duyzing takes us back to infant feeding at the mother’s breast. 
May I refer you to Dr. Walter Straub’s most recent work on perverted swal- 
lowing habits and tongue-thrusting; he makes it very clear that these de- 
forming habits are started not at the mother’s breast but at the nipple of 
the nursing bottle. 


European orthodontists have done so much research and have contributed 
so much to orthodontics that I have made this long trip to observe, to learn, 
and to meet you men. 

We certainly must pay tribute to the untiring efforts of Dr. Arne Bjork 
on the ‘‘Variability and Age Changes in Overjet and Overbite Cases’’ and 
his follow-up study of patients under observation, first at 12 years of age and 
again at 20 years of age. What a tremendous undertaking! This is truly 
research by a scientist. 


In the United States we are constantly being reminded that the dental 
schools throughout Europe compare very favorably with the best that we have 
in America. Our medical and dental problems are the same, so we all speak 
the same language in that respect. 


Read before the Swedish Orthodontic Society in Stockholm, Sweden, June 7, 1958. With 
modifications, read before the fiftieth anniversary meeting of the Swedish Dental Association 
in Stockholm, Sweden, June 8, 1958. Clinic and instructions on appliance construction before 
the Eastman Clinic, June 9, 1958 (Dr. B. Kjellgren in charge). 


456 


i, 
te 
: 
4 
: 
» 
: 
‘ 
3 


Volume 45 REMOVABLE APPLIANCES 4 
Number 6 


ol 


I started out to be an engineer so, you see, | was mechanically minded. 
My interest has been the mechanics of tooth movement, and the result is that 
I have drifted from one appliance and type of treatment to another, starting 
thirty-five years ago with the ribbon arch. My next venture was the labio- 
lingual technique with the pin-and-tube applianee. Then I went on to the 
high labial appliance, MeCoy’s open-tube appliance, and the Universal ap- 
plianee. Last, but not least, was the twin-wire appliance. I have enjoyed 
the privilege of presenting clinics with all the originators of these appliances 
but Dr. Angle; they are all fine, inspiring men. Lest we forget, a lot of 
orthodontists employ a popular technique that is a combination of all tech- 
niques, having in mind the idea that no one appliance is a panacea for all 
conditions. 

In my opinion, this restlessness or looking for a better way is a healthy 
sign. May I quote Ralph Cordiner, President of General Electric Company : 
‘Civilization is moved forward by restless people, not by those who are satis- 
fied by things as they are.’’ Because of this restlessness, we are not traveling 
by horse and wagon, train, automobiles, or even propeller-driven airplanes. 
Now it is jet planes, and next it will be guided missiles. That is progress! 
A museum of transportation is very interesting; there is one at Munich, Ger- 
many, starting with the chariot. 

It would take days to go through the Smithsonian Institution in Washing- 
ton, D. C., just to see the progress of the last century. 

Museums of progress are inspirational if they make you think about 
your own line or profession. Just what progress have we made in the me- 
chanics of orthodontics? As long as | can remember, we have been using the 
same bands, the same cement, and the same wire to snap into a wide variety 
of attachments. I know of men who still use the Angle ribbon areb and swear 
by it. Orthodontists are not ready to display mechanical progress at the 
Smithsonian Institution. Orthodonties is on the threshold of progress. All 
we need is the inspiration from such men as Andresen, Schwartz, Holtz, Nord, 
Crozat, and many others—men who have vision and who have been working 
with removable appliances. Then give us a dozen dynamic men with un- 
limited vitality—men like Angle, MeCoy, Oliver, Johnson, Atkinson, Tweed, 
and your long list of scientist-orthodontists from Europe, like Oppenheim and 
Simon. Orthodontics would soon redeem itself and be as modern as every- 
thing else around us. 


To date, removable appliances have had the individual attention of only 
about a dozen men, each working with his own appliance. Removable appli- 
ances have a pretty good start, for Dr. Crozat has been perfecting his ap- 
pliance and technique for more than thirty years. Dr. Hugo Jackson’s re- 
movable appliance, developed before Crozat’s, was bulky and erude by 
comparison. Nevertheless, it was used to advantage by Dr. Jackson and his 
followers, and it has been a valuable steppingstone. We sincerely hope that 
the Crozat appliance will be only the beginning of further orthodontie prog- 
ress. If it will just start us thinking in that direction, our time will have 
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been well spent. After my years of experience with all types of appliances, 
and after due thought and deliberation, I can say that the Crozat appliance 
comes very close to being the answer to the orthodontist’s hopes and prayers. 
The only written reports on the Crozat appliance to date are a case report 
by Dr. Samuel Gore and a very nice article by Dr. Andrew Jackson; both 
appeared in the AMERICAN JOURNAL OF ORTHODONTICS. Our efforts have really 
been pioneering—a delightful, interesting, and worth-while challenge. 


DR. GEORGE CROZAT 


Dr. George Crozat is a fine gentleman, student, and teacher. While 
still a senior in college, he was advised by his dean to investigate the straight- 
ening of teeth without bands, as the dean had observed it done by Dr. Walker 
of New Orleans. Dr. Walker had been dead for more than two years, and 
there was not a Walker appliance to be found. All Dr. Crozat had to go on 
was the dean’s description of what he thought the appliance looked like. He 
did not even know the size or type of wire used, so he started from scratch. 
Working with the precious metals, he worked out the formula and the size 
or gauge of wire for the most effective use. Dr. Crozat then had to perfect 
his concept of treatment, as the orthodontic books of that day did not agree 
with what he was able to see happening. 

As Dr. Crozat has been using and perfecting this appliance for more 
than thirty years, it is natural to ask: ‘‘What is wrong? If it is as good as 
we say it is, why is it then not the most popular appliance in use today?”’ 
I consider this a very sad commentary. 


About twenty-five years ago, Dr. Crozat appeared before the American As- 
sociation of Orthodontists full of enthusiasm and vitality. I was not there, but 
I can visualize another Oliver, Johnson, MeCoy, or Tweed making the presen- 
tation that it took him months to prepare. Then they lowered the boom! 
His paper was never published in the JouRNAL. Thus, a hero was born and 
crucified on the same day, and this act apparently put out the fire of enthusi- 
asm. There has been no written word to this day by George Crozat. 

The editors of the orthodontic journals of that day were not publishing 
revolutionary articles or fairy tales. We were all concentrating on and con- 
fining our efforts to the new pin-and-tube appliance and Dr. Angle’s new 
ribbon arch. We were not ready for fantastic things like sputniks, guided 
or I.C.B.M. missiles, atomic submarines that would go under the Polar Ice 
Continent, or removable orthodontic appliances. Men with such ideas were 
considered visionary, and their thoughts had to be put into such fiction stories 
as Jules Verne’s 20,000 Leagues Under the Sea or in the ecomie sections of our 
daily papers, as Buck Rogers’ ‘‘Interplanetary Travels.’’ Dr. Victor Hugo 
Jackson was born sixty years too soon and Dr. Crozat thirty-five years ahead 
of the times. Orthodontics has had to undergo a natural transition. Thomas 
Edison’s great philosophy was ‘‘There’s a way to do it better—find it.’’ He 
might have added, ‘‘Don’t expect miracles—-when people are ready it will be 
accepted but not before.’’ 


ie 
= 
al 
4 
= 
~ 


Volume 45 REMOVABLE APPLIANCES 459 
Number 6 

Orthodontists are intelligent men. Every day of our lives we cannot 
help but think that there must be a better way and an easier way to accom- 
plish our task. Proof of this is that many orthodontists have made trips to 
New Orleans and spent a day or a week at Dr. Crozat’s office, only to return 
home to try to use the appliance and find that they were not well enough 
trained to do it. 

In 1939, I spent a week in Dr. Crozat’s office and returned to my office 
very enthusiastic and anxious to try a few cases. My mistake was that I did 
not pay enough attention to appliance construction, and I had no one to talk 
to. My appliances were poor fitting, the patients would not wear them, and 


the appliances were lost or stepped on, so I just took the easy way out and 
went back to banding teeth. 


If we are always going to have orthodontic appliances, let us, as ortho- 
dontists, put down in black and white what we think would be our new con- 
tribution to humanity. 


First, let us make a survey and find out what are the objectionable 
features of having teeth straightened : 


Patient: There are so many bands, and the teeth hurt. 
Parent: The cost, the child is nervous and does not eat well. 


Dentist: Unnecessary extraction of premolars, decalcification and 
decay of banded teeth, and hyperemic gum tissue. 


Orthodontist: There should be an easier way. 


Orthodontics needs a little research and positive action. Now that we 
know the objectionable features of present-day orthodonties, let us plan for 
the future by submitting a list of ‘‘musts’’ for our new age of modern living: 


1. An appliance that can be made by the orthodontist or labora- 
tory technician and snaps into place like a gold inlay the first time it 
is tried in. 

2. To be able to say to the patient: ‘‘If this appliance makes 
your teeth sore, it is too tight. Don’t wear it, bring it back.’’ 

3. To be able also to say to the patient: ‘‘Wear the appliance 
while cating—that’s important—but remove it after eating to rinse 
your mouth. Twice a day, remove the appliance to brush your teeth 
thoroughly and clean the appliance; then you will have no deealei- 
fication or decay due to appliances. Appliances are not lost or 
stepped on if they are in the mouth.”’ 


4. The appliance of the future should work from the lingual 
aspect to upright the molars, premolars, and cuspids. This, in turn, 
relieves the crowding of the anterior teeth. Rotation of upper or 
lower anterior teeth is caused by crowding. When the crowding has 
been relieved, spaces appear between the teeth. The normal fune- 
tions of lips and tongue, as well as chewing, would eventually take 
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care of rotated teeth, but we cannot wait, so we may place finger- 
springs to assist in our work. The mesiodistal relationship (Class IT, 
Angle) may be correeted before the appliance is placed on the an- 
terior teeth. 

+. The orthodontic appliance of the future should be so simple 
that the orthodontist, with a good dental assistant and laboratory 
technician, can and will conveniently handle three or four times the 
number of active cases that he handles with the present appliances. 
We need this as the income of orthodontists who are making an 
honest effort to do good work has not kept up with the increased 
cost of living. General dentists are now grossing more than the con- 
scientious orthodontist. 

6. With an improved technique and concept of treatment, it will 
no longer be necessary to hide failures or to apologize for poor-fitting 
bands or appliances or decalcification and decay of teeth due to 
bands. The orthodontist will be able to invite the visiting ortho- 
dontist into his office and, as one artist may talk with another artist, 
show his friend, with pride, the living pictures of his numerous crea- 
tions. 


I recently had the pleasure of attending the premi¢re showing of the 
latest in jet planes in the United States. We were told that the public is 
eager to accept what is new, that U.S. industry spent, on research and growth, 
21%, billion dollars in 1948, and 10 billion in 1958, that new and improved 
products have revolutionized our way of living; that invention and research 
are the rebellion against the stupidity of status quo. It was the new DC 8, 
all jet, at the Douglas Plant in Long Beach, California. It cost 200 million 
dollars to build the original plane. The general manager told us that this 
is just another step in the right direction to progress. Already on the draw- 
ing board for 1964 is a controlled guided missile that will take off from Cape 
Canaveral, Florida, circle the earth, and come back for landing. If, for some 
reason, it is waved off, it will cirele the earth again. This missile is able 
to cirele the earth four times without refueling. Each circling requires one 
hour and ten minutes. 

That huge plant is like a dental college overflowing with young students 
fired with vision. They will not be told that there is only one way to 
straighten teeth, that it requires a full banding, and that they should not 
try anything else. The young scientists at the aircraft and guided missile 
plants are told that the sky is the limit and to shoot for the moon. If our 
dental schools had only encouraged such pioneers as Simon, Lischer, Rogers, 
Dewey, and Crozat, as well as the human dynamos previously mentioned, we 
too would be shooting for the moon. 


FIVE-YEAR PLAN 


Orthodontics could use a five-year plan, a drawing board of the future. 
It should be no crime for us to discuss the orthodontic appliance of the future. 
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So get out your drawing boards for 1964, and we will start off with a few 
predictions and ask others to add to them. 


With the orthodontie appliance of the future, it should be possible to 
recognize the limits of physiologic tooth movement and to give growth and 
bone changes a chance to catch up with tooth movement. It should not be 
possible to drag teeth through the cortical plate of bone. At frequent inter- 
vals appliances may be removed to allow the teeth to settle to a functional 
occlusion, or appliances may be worn a few or several hours at night. This 
interval of rest may be for only a month or two, or it could be several months. 
The job that you contracted to do in two years of active treatment may be 
spread over three or four years, depending on the tooth-erupting age, the 
mental attitude, and the physical health of the patient. The two years of 
active treatment do not have to be consecutive, according to Oppenheim. In 
fact, ten months’ active treatment a year is healthy therapy for the patient 
(as well as the orthodontist). 


ADULT TREATMENT 


With the appliance of the future, a whole new field of operation will be 
opened up. That is adult orthodonties. 

Adults from 20 to 50 years of age are certainly cooperative and apprecia- 
tive. The teeth and tissues respond to the same light pressure as those of a 
12-year-old child. The orthodontist does not worry about retention, as the 
adults are perfectly happy to wear the appliances at night for the rest of 
their lives if necessary. A disfiguration that is annoying to the successful 
man or woman appearing before the publie is the large space between the 
upper central incisors, or all of the anterior teeth. It is perfectly amazing 
how well this type responds to treatment. Now it can be done, as no appli- 
ances are in sight. 

One of the most annoying conditions I know of oceurs in persons who 
have had perfectly beautiful teeth all through their youth. When they reach 
the age of 30 or 40, their lower anterior teeth start to crowd and overlap. 
If something is not done at this time, the upper teeth break their beautiful 
alignment and the central and lateral incisors are foreed out to the labial 
or lingual aspect. If the dentist knew that a removable appliance could be 
placed on the lingual surface of the lower teeth to stop this crowding and 
that, with a little time, the teeth could be beautifully aligned again, he could 
save this mouth and have a very happy patient. Adult cases could have 
treatment only with removable appliances. 

First impressions are lasting impressions. Adults in responsible positions 
are very alert concerning their appearance and will go to extreme ends to 
have corrected any condition that bothers them mentally or any facial dis- 
figuration that might influence that first impression. Certainly the thought 
of ‘‘false teeth’’ comes within that classification. 

The photographs that I am about to show are ‘‘before and after’’ views 
from the first fifty cases we treated with the Crozat removable appliance. 
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You will see that the before-treatment views are of plaster models. My 
apologies. It was only after a great number of very satisfactory results that 
we decided to purchase modern photographic equipment to make a record 
of orthodontic results that I did not think possible with removable appliances 
just a few years ago. 


Case 1.—A nice-looking schoolteacher, about 38 years of age, was advised by more 
than one dentist that it was only a matter of time until she would lose all of her teeth. 
She had a close-bite, the lower incisors were a constant source of irritation to gingival 
tissue on the lingual surface of the upper central incisors, and the gingival tissue of the 
lower incisors’ labial surface was hypertrophied and receded due to irritation from upper 
central incisors. This patient was desperate; she had been trying since she was 20 years 
old to have her bite corrected. As she lives north and east of San Francisco, she had to 
make an eight-hour train trip (each way) once a month to come to Southern California. 
This woman would take all the risk because she needed help. 


Fig. 1.—Case 1. Progress report. A, Before treatment. B, After eighteen months of active 
treatment. 


Plaster models before treatment are shown in Fig. 1, 4 and photographs taken after 
eighteen months of active treatment are shown in Fig. 1, B. One period of three months we 
did not see patient, as she underwent surgery, but she continued to wear appliances. This 


+ 
‘ 
* 
| 
‘ 
1452 $33 
4 
‘ 


Volume 45 REMOVABLE APPLIANCES 463 
Number 6 


is a progress report, the protrusion has not been completely corrected and may not be cor- 
rectible. Recent x-rays reveal no root resorption or further destruction of bone due to tooth 
movement. A recent letter from Mrs. C. indicates that she is a very happy and pleased 
patient, both physically and mentally. Our mission has been accomplished. 


Case 2.—A 38-year-old businessman has been wearing a cast-gold plate with overlays 
on the molars to take pressure off anterior teeth. His upper and lower incisors showed 
severe occlusal wear, and there was separation of all upper anterior teeth due to con- 
stant pounding during mastication and on closure. Fig. 2, A shows the plaster model be- 
fore treatment. 


Fig. 2.—Case 2. A, Before treatment. B, After treatment. Note spaces between upper 
premolars and molars due to mesial movement of teeth to close spaces of central incisors. 
Gold inlays will hold space. 


A Crozat appliance was placed on the upper teeth only (Fig. 2, B). Treatment in- 
volved mesial movement of incisors, cuspids, premolars, and molars. Incisors, cuspids, and 
premolars were brought forward to the median line. Large silver fillings of six-year molars 
were to be replaced with gold inlays, with contact points built up to fill newly acquired space 
and to hold all teeth in contact. On your next trip to Knott’s Berry Farm, meet Mr. 
Oliphant, Mr. Knott’s son-in-law, and one of the head men of that organization. He is a 
happy and proud patient. 


CasE 3.—This female patient was a 23-year-old schoolteacher. Nice looking until she 
smiled, she was unmarried and worried about her prospects. 
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You will see that the before-treatment views are of plaster models. My 
apologies. It was only after a great number of very satisfactory results that 
we decided to purchase modern photographic equipment to make a record 
of orthodontic results that I did not think possible with removable appliances 
just a few years ago. 


CasE 1.—A nice-looking schoolteacher, about 38 years of age, was advised by more 
than one dentist that it was only a matter of time until she would lose all of her teeth. 
She had a close-bite, the lower incisors were a constant source of irritation to gingival 
tissue on the lingual surface of the upper central incisors, and the gingival tissue of the 
lower incisors’ labial surface was hypertrophied and receded due to irritation from upper 
central incisors. This patient was desperate; she had been trying since she was 20 years 
old to have her bite corrected. As she lives north and east of San Francisco, she had to 
make an eight-hour train trip (each way) once a month to come to Southern California. 
This woman would take all the risk because she needed help. 


Fig. 1.—Case 1. Progress report. A, Before treatment. 3B, After eighteen months of active 
treatment. 


Plaster models before treatment are shown in Fig. 1, A and photographs taken after 
eighteen months of active treatment are shown in Fig. 1, B. One period of three months we 
did not see patient, as she underwent surgery, but she continued to wear appliances. This 
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is a progress report, the protrusion has not been completely corrected and may not be cor- 
rectible. Recent x-rays reveal no root resorption or further destruction of bone due to tooth 
movement. <A recent letter from Mrs. C. indicates that she is a very happy and pleased 
patient, both physically and mentally. Our mission has been accomplished. 


CASE 2.—A 38-year-old businessman has been wearing a cast-gold plate with overlays 
on the molars to take pressure off anterior teeth. His upper and lower incisors showed 
severe occlusal wear, and there was separation of all upper anterior teeth due to con- 
stant pounding during mastication and on closure. Fig. 2, A shows the plaster model be- 
fore treatment. 


Fig. 2.—Case 2. A, Before treatment. B, After treatment. Note spaces between upper 
premolars and molars due to mesial movement of teeth to close spaces of central incisors. 
Gold inlays will hold space. 


A Crozat appliance was placed on the upper teeth only (Fig. 2, B). Treatment in- 
volved mesial movement of incisors, cuspids, premolars, and molars. Incisors, cuspids, and 


premolars were brought forward to the median line. Large silver fillings of six-year molars 
were to be replaced with gold inlays, with contact points built up to fill newly acquired space 
and to hold all teeth in contact. On your next trip to Knott’s Berry Farm, meet Mr. 
Oliphant, Mr. Knott’s son-in-law, and one of the head men of that organization. He is a 
happy and proud patient. 


CasE 3.—This female patient was a 23-year-old schoolteacher. Nice looking until she 
smiled, she was unmarried and worried about her prospects. 


| 
.55 
A. B. | 
| | 


464 FURIE Am. J. Orthodontics 
Tune, 1959 


History: The lower left central incisor and the right lateral incisor were extracted 
to relieve crowding and overlapping when the patient was 12 years of age. Maxillary pro- 
trusion was marked, 


Fig. 3.—Case 3. Treatment involved extraction of perfectly good upper lateral incisors 
and closing of spaces. Only upper teeth were treated. Note early loss of two lower anterior 
teeth and space closure. 


Treatment: The upper right and left lateral incisors were removed, and the spaces 
were closed. Only the upper dental arch was treated, as the lower teeth looked very good. 

At 25 years of age the patient took a two-week trip to Honolulu, where she met and 
married a captain in the United States Air Force. Mission accomplished. 
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CASE 4.—The patient was a woman of 40 years plus, who is married and has a 23-year- 
old daughter and a 21-year-old son. She was very good looking until she smiled and showed 
her teeth. No one had ever seen her teeth, as she used handkerchief very nicely when smiling. 


Diagnosis: Neutroclusion. The lower anterior teeth were very crowded and over- 
lapped due to peg-shaped upper lateral incisors, which were also crowded. 


Treatment: The successful closing of spaces in Case 3 tempted me to remove the peg- 
shaped upper lateral incisors and both lower lateral incisors and close spaces. 

The woman was an excellent patient and did not mind wearing removable appliances. 
She facetiously reports that she was the subject of conversation at all her bridge parties 
and removed her appliances on numerous occasions just to show how simply they were cleaned 
and replaced. 


Fig. 4.—Case 4. Two upper and two lower lateral incisors were removed; spaces were closed. 
A, Before treatment. B, After treatment. 


Report: Three years after eighteen months of active treatment, the patient’s tooth 
alignment is very satisfactory. The patient is happy and cannot sleep without her appli- 
ance, as she has a feeling that her teeth are moving. She can smile again without the use 
of a handkerchief. 


Case 5.—Fig. 5 shows upper and lower plaster casts of a case in which four first pre- 
molars in a 14-year-old boy were extracted. A Crozat appliance as used to close spaces. 


(Notice how lower base wire has been raised to prevent irritation of gingival tissue as spaces 
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have been closed.) A lower labial appliance was used but has been removed. Appliances 
are now used for retention, at night only. After three years of part-time retention, teeth 
are very satisfactory. 


is Fig. 5.—Case 5. Four first premolars were extracted and appliances were used to close 
spaces. A, Upper Crozat appliance with acrylic palate rest to prevent molars from tipping. 
B, Lower Grozat appliance with tongue rest to aid forward movement of molars. 


Fig. 6.—Crozat appliance in action. Unilateral mesioclusion on left side. Lingual fin- 
ger-spring from opposite side for anterior movement of incisors. Recurved spring for rotation 
of left first premolar and hook for intermaxillary elastic. 


we 
\ 
ths 
— 
af 
B. 
A 
4 


Volume 45 REMOVABLE APPLIANCES 467 
Number 6 


CasE 6.—In this case a Crozat appliance was used to correct a unilateral mesioclusion 
on the left side. A lingual finger-spring from the opposite side was employed for anterior 
movement of incisors; a recurved spring was used for rotation of the left first premolar 
and a hook was used for intermaxillary elastic. 
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Fig. 7.—A, Upper Crozat appliance. 1, Hooks for intermaxillary elastics; 2, hook for 
elastic to buccal side of lower; 3, finger-spring to high cuspid; 4, finger-spring to lingual side 
of lateral incisor; 5, finger-spring to cuspid in palate; 6, curved finger-spring to premolars. 


B, Lower Crozat appliance. 1, Finger-spring to lingual anterior teeth; 2, lingual bar; 
8, finger-spring to right cuspid; 4, ligature hook; 5, molar clasp; 6, molar crib. 


C, Lower Crozat appliance. 1, Hooks for intermaxillary elastics; 2, finger-springs for 
uprighting and rotating cuspids and incisors; 3, low labial arch; 4, tongue rest. 


D, Upper Crozat appliance. 1, Acrylic bite plane; 2, hooks for rubber ligature, ‘tongue 
exerciser; 3, labial arch with finger-springs. 


E, Upper Crozat appliance. 1, Cribs to molar teeth; 2, hooks for elastics; 3, hooks for 
intermaxillary elastics; 4, finger-spring for controlled movement of anterior teeth. 


, F, Upper Crozat appliance. /, Cribs to premolars; 2, clasp; 3, labial arch with finger- 
springs. 


Fig. 7, A to F shows Crozat appliances that have been used and disearded 
for new appliances or because the case was completed. 

Without seeing the patient, it is quite easy to tell just what the ortho- 
dontist is trying to do by studying the appliances. 

Fig. 7, A indicates that the orthodontist was treating a bilateral maxillary 
protrusion or mandibular retrusion (Class II, Angle) with a eross-bite on the 
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left side; the left cuspid is lingual to normal, the right lateral incisor is lin- 
gual to normal (this crowding would indicate a narrow upper dental arch), 
the right cuspid is high and anterior, and there is also a cross-bite on the 
left side. The numbers on the illustration indicate our means of diagnosis. 


APPLIANCE CONSTRUCTION 

The construction of the Crozat appliance is all-important. If the appli- 
ance does not snap into place like a gold inlay or if the clasps cannot be 
adjusted so that intermaxillary elastics will not dislodge, then it is necessary 
to make a new one. The first important step is preparation of the molars for 
the eribs and clasps. If only the occlusal half of the molar is out of the 
gingival tissue, you had better resort to bands or send the patient to your favor- 
ite competitor who uses bands. He will hate you for it, but you are honest in 
saying that you are unable to use the removable appliance on this case. You 
must be able to trim your plaster around the molar so that the crib can 
engage the largest dimension of the tooth. In preparing the plaster tooth, 
keep in mind a slippery marble; remove the minimum amount of plaster 
necessary to extricate the marble from the socket with a pair of tweezers. 

There are many advantages to using precious metal and gold solder in 
constructing appliances. The clasps, cribs, and finger-springs are high-fusing, 
high-spring, 12 per cent platinum 0.028 round wire. The material fuses at 
2,400° F. The high and low labial arches and arms to the lingual of the pre- 
molars are size 0.040 round, and the base wire is 0.051 round; these do not 
have to be high-spring but may be 3 per cent platinum, a tough, temperable, 
light, gold-colored wire. The fusing point is 1,668° F. 

We have used chromium alloy wire in the past very successfully. It is 
necessary to select a brand that solders readily with 14K gold solder. With 
the chromium wire, we did have to use high-spring precious metal wire for 
the cribs and clasps. The advantage was that it did not lose its spring on 
soldering and was easy to repair, as the breakage, if any, was on the erib 
and clasp. One should bear in mind that all the grief will come from poorly 
fitted cribs and clasps. 

If the lower second premolars are badly rotated, the tooth is banded and 
a hook is placed on the band for rubber ligature stretched distal to the molar 
erib. Oceasionally, we band upper or lower cuspids in extraction eases, if those 
teeth have been badly tipped and rotated. As a result of soldering 0.022 round 
wire about 1 inch distal to the cuspid, the patient is able to snap the wire 
into the open tube on the cuspid band; the light rotating and uprighting 
pressure takes care of positioning the cuspid nicely. All other rotations and 
tips are corrected with the 0.028 finger-springs. 


CONCLUSION 


If something were to be done about the planning board of 1964, there 
would arise this question: “How would it be possible to train the present 
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orthodontists to this new technique?’’ Well, here is one plan that we would 
like to start in the United States. I am here primarily to interest similar 
groups in Europe. 

We must first interest a large group and give them entire credit for the 
research and success of their efforts. We must show them results that will 
excite and challenge their imagination. The Dr. Charles Tweed group of the 
Angle Association must be recognized as the largest, hardest working study 
group in the United States, with over 300 active and hard-working members. 
I have talked to many of these young men and have yet to find one who will 
say that orthodontics cannot be done with removable appliances; by their 
very actions, they indicate their hopes that it can be done and that they ean 
do it. We have their interest ; now for their cooperation. 

We would like to interest different study groups, as we need men who 
have brains, fire, and enthusiasm and men who are teachers of cephalometries, 
as their records would be conclusive and accepted. We would like to interest 
such a group in Stockholm and elsewhere in Europe, and I assure you that 
we will be able to send instructors to lecture and teach the mechanies and 
concept of treatment. With this organized backing, we should have no trou- 
ble raising funds—private, state, or federal—to finance the project. 

I submit the Crozat appliance as a basis with which to start in planning 
an appliance of the future. If the case is amenable to treatment with bands. 
we can show you that the removable appliances, in the hands of a skilled 
orthodontist, will do the job just as well and possibly better. We know that 
the patient will be happier. This we know for sure: The people are ready 
for something new in orthodontics. The big question is: Are the orthodontists 
ready? Can we forget the past and have our young men work out their own 
future? 


REFLECTIONS OF OBSERVATIONS IN EUROPE 

I was amazed to see the extensive use of activators throughout Europe 
and was anxious to get home and give them a thorough test in my practice. 
After five months, my report is very favorable. | have now instituted cepha- 
lometries; my future report on both activators and Crozat removable appli- 
ances will be with head pictures and tracings as taught by Steiner. My 
opinion is that the growth and change must come from the condyle and ramus. 
How else can we account for the correction of cuspal relationship of six-year 
molars in extreme Class II cases in just four or five months’ time? 

The Norwegian technique, or Andresen appliance, is my answer for 
treating mixed ‘dentition cases. It is a simple functional appliance; it must 
be worn twelve to fourteen hours, nights-inelusive, to stimulate the tissues 
to normal growth and reduce protrusions of upper anterior teeth. It is the 
means of doing some good for the greatest’ number of youngsters; its use 
will satisfy the anxious parent of the young patient that something is being 
done. It is not as highly refined as the Crozat appliance, so for that higher 
degree of perfection, from an esthetic ‘point of view, we will still complete 
cases with the Crozat appliance. 


it 
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The Andresen activator is truly the revolutionary change of our times. 
A great deal about bone growth and tooth movement will be learned from its 
use and can be applied to our drawing board of 1964. 

In preparing for the future, let us not forget or neglect our glorious 
past. We are at the crossroads. Fortunately, many of the men who have 
contributed most to the progress of the science and art of orthodontics are 
still with us. We who have used and benefited from their appliances should 
pay tribute to them. It would be nice if our American Association of Ortho- 
dontists would have replicas of their appliances beautifully mounted on 
plaster, acrylic, or metal molds of the teeth, something that will last through 
the centuries, and present them to the Smithsonian Institution as our con- 
tribution to the American spirit of progress. 

These appliances have all been valuable steppingstones in the cavaleade 
of orthodontic progress. We should bring this exhibit up to date by adding 
appliances by Crozat, Andresen, and others. We know that these, in time, 
will be merely steppingstones. 

Our generation has given cephalometries by Broadbent, improved remov- 
able appliances by Crozat, and activators by Andresen to our specialty of 
Orthodontics. We can be proud of our progress and our contribution. As 
orthodontics breaks away from its rudimentary appliances, it will again be 
exciting, interesting, and gratifying. 


SUMMARY 


Removable appliances elevate orthodontics to a modern science and 
orthodontists to a higher level of education, skill, and respect. 

The orthodontist, working with two dental assistants and a laboratory 
man, can handle three times as many patients as is now considered a well- 
conducted practice. He can do all of this in ten months of the year, as rest 
periods are important for both the patient and the orthodontist. 

With removable appliances there should be no decalcification or gingival 
irritation, and the teeth do not hurt. 

As the appliances are not unsightly and dirty, children are proud of 
them and treat them as carefully as they would a piece of jewelry. 

Removable appliances have opened up an entirely new field of adult 
orthodontics. 

Well-fitting appliances are comfortable and are worn all the time; there- 
fore, they are not lost. Proof of this is the fact that they may be insured at 
a $100.00 replacement value on each appliance for $5.00 a year or $12.50 for 
three years. I have several hundred in use, both for active treatment and 
for retention, and only two patients lost one of their appliances this past year. 

The Andresen activator is our answer to mixed dentition cases and satis- 
fies the anxious mother that something good is being done. 

With removable appliances, I am able to see the limits of physiologic 
tooth movement; therefore, I am getting just as beautiful results as in my 
thirty years of banding teeth. I have hundreds of color slides to substantiate 
this claim. 
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Our patients are our friends. The parents hail the advent of removable 


appliances and I, the orthodontist, daily thank my Maker and Dr. Crozat for 
my renewed enthusiasm and for the pleasure that I get out of my work. 


On your next trip from Sweden to the United States I would like to 


prove my claims, so I am inviting you to fly to the West Coast and spend a 
few days or a week or two in my office. 
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Abstracts of Papers Read Before the Research Section of the American 
Association of Orthodontists, New York, April 29, 1958 


Surgical Alteration of Sutural Growth in the Cranium and Face of the Cat: 
By Carl K. Christian, D.D.S., Eastman Dental Dispensary, Rochester, New 
York. 


This study was designed to determine what effects, if any, the mechanical 
alteration of known sutural growth sites would have upon the growth of the 
craniofacial complex of the cat. 

Nine 4-week-old cats, separated into groups of three, were utilized for this 
study. The first cat in each group served as a control for that particular group. 
The second and third cats in each group were operated upon. While the cats 
were sedated, lateral and frontal cephalometric roentgenograms were taken and 
the dates were recorded. In addition, intraoral impressions were taken of the 
maxillary and mandibular dental arches. 

The operative procedures for the second eat in each group consisted of ex- 
posing the entire coronal area of the head, including the nasofrontomaxillary 
suture area. Two sections of bone, each about 1 em. square, were carefully 
marked off with calipers. One section included the area of convergence of the 
frontoparietal sutures; the other was centered in the left parietal bone. These 
sections were subsequently separated from the cranium and interchanged in 
position. To complete the procedure, the sutures uniting the maxilla and the 
nasal and frontal bones were partially obliterated by the use of a large fissure 
bur. The operative procedure for the third cat in each group consisted of de- 
stroying the maxillomalar suture with a large fissure bur. 

To facilitate observation of growth increments, Group I was injected at 
regular intervals with a vital dye, trypan blue. Group II was similarly in- 
jected with alizarin red S. Group III was analyzed using decalcified sections 
and is the group reported on at present. 

Preliminary histologic observations indicated that a complete sutural 
stenosis was not induced by the operative procedure but rather the outlines of 
the transplanted blocks of bone persisted in the form of incomplete vertical 
sutures themselves. Visual observations of the casts revealed no intraoral 
growth aberrations. Histologic and cephalometrie evidence seems to indicate 
that a growth discrepancy may have developed in the cranial area, manifesting 
itself as a relative excessive anterior-posterior dimension. 

The sutures obliterated with a bur recovered their normal morphology and 
apparently contributed little to the observed cranial irregularity. Furthermore, 
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the procedure of interchanging sutural areas with nonsutural areas may have 
led to a partial developmental stenosis and an aberrant pattern of growth. 


A Cephalometric Appraisal of Cranial and Facial Relationships at Various 
Stages of Human Fetal Development: By Jorge C. Mestre, Jr., D.DS., 
Eastman Dental Dispensary, Rochester, New York. 


A limited study of prenatal human material was undertaken in an effori 
to add to our present information concerning the complex changes which take 
place in the development of the head. Lateral roentgenograms were traced and 
studied to evaluate changes in dimensions of the cranial base, the maxilla, and 
the mandible, as well as changes in the relationships between upper and lower 
facial structures. 

For this experiment, twenty-four fetuses, ranging in age from 3 months 
(+ 2 weeks) to 9 months (+ 2 weeks), were used. They were divided into two 
main groups as follows: Group I consisted of fifteen specimens from the third 
and fourth fetal months, and Group IT consisted of nine specimens from the 
seventh, eighth, and ninth fetal months. 

When the mean measurements from Group I were compared with those 
from Group II, the following observations were made: (1) The eranial base 
angle (basion-sella-nasion) became more obtuse; this seems to result from the 
combined movement of nasion and basion. (2) The anterior cranial base (sella- 
nasion) increased relatively more in size than the posterior cranial base (basion- 
sella). (3) There was evidence to indicate a greater forward positioning of the 
anterior nasal spine relative to nasion. (4) The posterior nasal spine exhibited 
a tendency to move proportionately in a downward and forward direction in 
relation to sella. (5) There was a tendency for the mandible to increase pro- 
portionately more than the maxilla in an anteroposterior direction. (6) The 
gonial angle showed a definite tendency to become more acute with increment 
in prenatal age. 

In conelusion, we ean surmise that some of the postnasal changes previously 
reported are in progress long before birth. 


A Comparative Cephalometric Analysis of Nonoperated Cleft Palate Adults 
and Norma] Adults: By Jaime de Jesus, D.D.S., Eastman Dental Dis- 
pensary, Rochester, New York. 


Skeletal aberrations in surgically repaired cleft palate individuals have 
been studied by comparing normal and postoperative cleft palate subjects. The 
primary area of dysplasia has consistently been recognized as the maxilla. It 
is assumed that the smaller maxillary dimensions in postoperative cleft palate 
adults result from growth disturbances ineurred through surgical procedures. 
It seems necessary, then, to establish whether or not smaller maxillary dimen- 
sions would oceur if no surgical procedures were introduced. A comparative 
analysis of unoperated cleft palate and normal adults offers an opportunity of 
determining whether there are significant skeletal differences between the two 
eroups. 

This preliminary study presents the results of a comparative cephalometric 
analysis of twenty unoperated cleft palate subjects ranging in age from 15 to 
49 years and ten normal subjects ranging in age from 25 to 45 years. Fifteen 
subjects in the cleft palate group had posterior clefts and five had complete 
unilateral clefts of the lip and palate. Three of the five in the unilateral group 
had surgically repaired lips, but none of the cleft palate group had surgical 
repairs of the palate. 
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The present data provide an adequate representation of mature skeletal 
relationships in unoperated posterior cleft palate cases and permit the follow- 
ing conclusions to be drawn: 


(1) The proportional height of the maxilla in reference to total facial 
height was found to be similar in unoperated cleft palate and 
normal adults. 


(2) Proportional measurements between anterior and posterior maxil- 
lary heights revealed no significant differences between the two 
groups. 


(3) This was also true when proportional measurements were estab- 
lished for the horizontal dimensions of the maxilla. 

(4) Mandibular length and position were also found to be similar in 
both groups. 

(5) Finally, the results of this comparative analysis permit the gen- 
eralization that the mature skeletal relationships in unoperated 
posterior cleft cases were not found to differ significantly from 
those of mature normal persons. 
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News and Notes 


Pacific Coast Society of Orthodontists* 


The Northern Component meets on the second Tuesday of March, June, September, 
and December. 


The Central Component meets on the second Tuesday of March, June, September, 
and December. 


The Southern Component meets on the second Friday of March, June, September, 
and December. 


PACIFIC COAST SOCIETY MEETING 


The next meeting of the Pacific Coast Society will be held at Rickey’s Studio Inn, 
Feb, 22, 23, and 24, 1960, 


NORTHERN COMPONENT 


There was no meeting in March. The next meeting will be held in June, 1959. 


SOUTHERN COMPONENT 


No meeting was held in March. Dr. Charles Linfesty, secretary, announces that 
Bob Lee has secured Dr. Samuel Pruzansky for the June meeting, and he invites other 
members of the Pacific Coast Society of Orthodontists to attend the meeting. Beginning 
at 10 a.M. Dr. Pruzansky will discuss ‘‘ Postural Positions and Movements of the Mandible 
and Contiguous Structures.” In the afternoon he will discuss “Abnormal Patterns of 
Cranial-Facial Development From the Standpoint of Cephalometrics and Its Related Clin- 
ical Significance.” 


CENTRAL COMPONENT 


The first quarterly meeting of the Central Component was held on Tuesday, March 
10, 1959, at the Fraternity Club in San Francisco, 


President Walter Straub turned the meeting over to Program Chairman John Parker, 
who introduced the clinicians for the afternoon session, Dr. Theo Grant, assistant profes- 
sor of roentgenology at the University of California College of Dentistry, discussed 
“Pulpal Changes in Dentition.” Dr. Gordon Fitzgerald, professor of roentgenology at the 
University of California, gave an interesting clinic on Dens-en-Dente. Both clinies were 
well illustrated by slides and were well received by the members. 

Program Chairman Parker then introduced Mr. Robert Lamb, an attorney, who spoke 
on ‘‘Legal Aspects in Orthodontic Practice.’’ His talk was followed by open discussion 
during which a number of interesting questions were answered. 


*Excerpts from the Bulletin of the Pacific Coast Society of Orthodontists, April, 1959. 
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American Dental Association 
Forum on Orthodontics 


A forum on orthodontics will be presented at the annual meeting of the American 
Dental Association in New York City Sept. 14 to 18, 1959. The forum will be under the 
direction of Dr. William R. Root, chairman of the Orthodontic Section. The program 
follows. 


DIAGNOSIS 
(Monday, September 14. Harry D, Spangenberg, Jr., Presiding) 
Panel Discussion: Diagnosis of Difficult Cases. 
Moderator: LeRoy Ennis, Philadelphia, Pennsylvania. 


Panelists: H. Stones, Liverpool, England. 
A. Benagiano, Rome, Italy. 
J. J. Pindborg, Copenhagen, Denmark. 


ORTHODONTICS 
(Tuesday, September 15. William R. Root, presiding ) 
Individual Essays: 
Serial Extraction as Treatment Procedure. 
Z. Bernard Lloyd, Washington, D. C. 
Supernumerary and Congenitally Missing Teeth. 


Frank P. Gilley, Bangor, Maine. 


Denver Summer Seminar 
The program for the Denver Summer Seminar, which will be held at Writer’s Manor 
in Denver, Colorado, Aug. 2 to 7, 1959, has been announced. The following will be featured: 
Samuel Davis Gore, D.D.S., F.LC.D., F.A.C.D., New Orleans, Louisiana, Associate Pro- 
fessor of Orthodontics at the University of Alabama School of Dentistry. 
Topics of Discussion: 
History of the Precious Metal Removable Appliance. (Preparation of models, 


trimming of teeth to correct anatomic form for clasps, and construction of the 
appliance will be discussed and illustrated by slides.) 


Psychological Preparation of the Patient for Wearing Removable Appliances— 


Advantages and Disadvantages in Their Use. (Instructions to the patient on 
care of appliances, again stressing the importance of cooperation, ‘Treatment 
of cases illustrated by slides.) 


Treatment of cases continued with emphasis on treatment in deciduous denti- 
tion. 


Table clinic showing auxiliary attachments and adjustment of appliances for 
various tooth movements. 


Dr. Nathan Kohn, Jr., St. Louis, Missouri. 


Topics of Discussion: (To be announced.) 


Harry Sicher, M.D., D.Se., Professor and Head of Department of Anatomy, Loyola 
University, Dental School, Chicago, Illinois. 
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Topics of Discussion: 
Growth of Skull and Face. 
General Principles of Skeletal Growth. 
Methods of Investigation and Their Limitations. 
Biologic Consideration of Cranial and Mandibular Growth. 
Outlook to Etiology of Malocclusions. 


Entertainment has not been neglected. This consists of the annual supper on the 
evening of August 2 for all in attendance. Members of the twenty-second annual meet- 
ing and their families will enjoy famous old Central City and dinner at the historie Teller 


House, followed by a play in the Opera House, on Tuesday evening. 


A cool, refreshing scene just outside Aspen, Colorado, where the Rocky Mountain Society 
of Orthodontists will hold its thirty-ninth annual meeting Sept. 13 to 16, 1959. The facilities 
of the Aspen Institute at Aspen Meadows, managed by the Hotel Jerome, will be used. 
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Please make hotel reservations directly with Writer’s Manor, 1730 8. Colorado Blvd., 
> Denver, Colorado. Mention that you are with the Denver Summer Meeting, as a block 
; . of rooms are reserved for our group, It is the opinion of the Board of Trustees that 
Writer’s Manor will afford the finest of accommodations, as it has in the past. It has 
a variety of eating places, excellent food, air conditioning, a swimming pool, and a 
minimum of noise. 

A printed program will be mailed at a later date to those sending in applications, 
indicating attendance. A fee of $30.00 is requested with your application. Should you 
be unable to attend, this fee will apply to the purchase of a book containing the full 
proceedings of the meeting. 


Attendance is limited, and applications will be given preference in the order of 
their return. 


Ext H. MULLINAX, Secretary 
8790 West Colfax Ave. 
Denver 15, Colorado 


ale 


American Dental Association 


. BRIEFS IN THE NEWS 


A. D. A. members are invited to the seventh annual National Civil Defense Conference 
» to be held June 6 in Atlantic City at the Traymore Hotel. Information about the program, 
to be presented by the Army Medical Service under the auspices of the A. M. A. Council on 
National Defense, can be obtained from the A. D. A. Council on Federal Dental Services. . . . 
Dr. Lester Burket, of Philadelphia, chairman of the A. D. A. Council on Dental Therapeutics, 
will represent the Association at the keynote session of the convention of the National League 
for Nursing to be held May 11-15 in Philadelphia. . . . For the first time in 13 years, the 
e Canadian Dental Association will hold its national convention in Nova Scotia. The meeting 
will take place June 21-24 at the Nova Scotia Hotel in Halifax. ... The potentialities of a 
future International Health Year will be a principal topic at the 2nd National Conference 
on Health sponsored by the National Citizens Committee for the World Health Organization, 
May 7-9, at the Statler-Hilton Hotel in Washington, D. C. Dr. Harold Hillenbrand, of 
Chicago, A. D. A. secretary, is a member of the organization’s board of directors. . . . Four- 
teen new research grants amounting to $126,251 were awarded by the National Institute of 
Dental Research in March. . .. If forced to choose between spending money for health 
research or ‘‘ putting the first man on the moon,’’ an overwhelming majority of Americans 
would give dollars to research, according to a survey of space age opinion made for the 
National Association of Science Writers by the University of Michigan Survey Research 
Center. The report is entitled ‘‘Satellites, Science and the Public.’’ 


DEPENDENT DENTAL CARE AT BASES OR PRIVATE OFFICES AUTHORIZED IN BILL 


A bill to provide additional dental care for military dependents was introduced in the 
House of Representatives last week by Rep. Price (D., Ill.). It was the second measure 
involving dental care for dependents that was presented to Congress this spring. Earlier, 
: Rep. Dent (D., Penn.) introduced a bill to provide ‘‘on-the-base’’ care for dependents. 
— The newest measure would amend the Medicare Act to: (1) authorize ‘‘complete dental 

care’’ in armed forces facilities, subject to the availability of space and facilities and the 
capabilities of the dental staff; (2) require the Secretary of Defense to contract for dental 
care for dependents ‘‘under such insurance, dental service or dental health plan as he 
considers appropriate.’’ On the second point, partial payment weuld be required for 
dependents over the age of 16. There would also be moderate charges for care at military 


*From the A.D.A. News Letter, May 1, 1959. 
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bases. Dependents would be permitted to choose care at bases or from a civilian dentist. 
The bill was referred to the House Armed Services Committee of which Rep. Price is a 
ranking member. It was considered possible that the measure was inspired unofficially 
by the Air Force to test reaction. Rep. Price has said that the proposal ‘‘is designed to 
complete the health program for military families.’’ The A. D. A. House of Delegates last 
November questioned the desirability at the present time of making dental health benefits 
available to m‘litary dependents under a federally financed program and requested a further 
report on the whole subject to be presented at the 1959 meeting in New York in September. 


Correction 


Due to a misunderstood Post Office note, it was erroneously reported that Dr. Barney 
B. Kennedy of Jackson, Mississippi, had died. We are glad to announce that Dr. Kennedy 
is very much alive and well. 


Notes of Interest 


Maurice E. Masters, D.D.S., announces the removal of his office to 589 Third Ave., Chula 
Vista, California, practice limited to orthodontics. 
Frederick M. Moynihan, D.M.D., takes pleasure in announcing the association of 


Daniel A. Mitchell, D.D.S., for the exclusive practice of orthodontics at 400 Union Ave., 
Framingham, Massachusetts. 


Mary Jane Peaks, D.D.S., announces the opening of offices at 81 Nassau Blvd., Garden 
City, New York, practice limited to orthodontics. 


Irving N. Schuster, D.D.S., announces the opening of his oftice for the practice of 
orthodontics at 29 Sunset Blvd., Harbour Green, Massapequa, New York. 


Forthcoming meetings of the American Association of Orthodontists: 
1960—Shoreham Hotel, Washington, D. C., April 24 to 28. 
1961—Denver, Colorado. 

1962—Los Angeles, California. 

1963—American Hotel, Miami Beach, Florida. 


OFFICERS OF ORTHODONTIC SOCIETIES 


The AMERICAN JOURNAL OF ORTHODONTICS is the official publication of the 
American Association of Orthodontists and its component societies. The Editorial 
Board of the JouURNAL is composed of a representative of each of the component 
societies. 


American Association of Orthodontists 
< (Next meeting April 24-28, 1960, Washington) 


Prosident,; Baward Martinek... ... ...- « «+ . . Fisher Bldg., Detroit, Mich. 
President-Elect, George M. Anderson - - -~ - - - ~ 3700 N. Charles St., Baltimore, Md. 
Vice-President, Ernest N. Bach . - - - Professional Bldg., Toledo, "Ohio 
Secretary, Earl E. Shepard - - - - 8230 Forsyth, 'St. Louis, Mo. 


Central Section of the American Association of Orthodontists 
(Next meeting Sept. 28 and 29, 1959, Chicago) 


President, John R. Thompson - - 55 E. Washington St., Chicago, Ill. 
2 Secretary-Treasurer, William F. Ave., Winnetka, 
4 Director, Elmer F. Bay ~ - - - - - - - - 216 Medical Arts Bldg., Omaha, Neb. 


Great Lakes Society of Orthodontists 
(Next meeting Nov. 29-Dec. 2, 1959, Cleveland) 


President, Richard C. Beatty - - - - - - - - - - 1140 Hanna Bldg., Cleveland, Ohio 
Secretary, D. C. Miller - - - - - - - - - - 40 South Third St., Columbus, Ohio 
, Director, Harlow L. Shehan - - - - - - 601 Jackson City Bank Bldg., Jackson, Mic h. 


Middle Atlantic Society of Orthodontists 


(Next meeting Oct. 4-6, 1959, Washington) 

President, Stephen C. Hopkins, Sr. 1746 K St., N. W., Washington, D. 
Secretary-Treasurer, Charles 8. Jonas Mayfair Apts., Atlantic City, N. J. 
Director, B. Edwin Erikson _ 3726 Connecticut Ave., N. W., Washington, D. C. 

~ Northeastern Society of Orthodontists 
President, Wilbur J. Prezzano - - - - - - - - Medical Centre, White Plains, N. Y. 
Secretary-Treasurer, David Mossberg ~ -~ -~ - ~- 36 Central Park S., New York, N. Y. 
Director, Norman L. Hillyer ~ ~ ~ -~ - ~- 230 Hilton Ave., Hempstead, L. I., N. Y. 

Pacific Coast Society of Orthodontists 
President, Richard Railsback ~ 18333 Grand Ave., Piedmont, Calif. 
Secretary-Treasurer, Warren Kitchen ~ -~ -~ - - 2037 Irving St., San Francisco, Calif. 
Director, Richard Railsback ~ ~ ~ 1333 Grand Ave., Piedmont, Calif. 


Rocky Mountain Society of Orthodontists 
(Next meeting Sept. 13-16, 1959, Aspen, Colo.) 


President, Howard L. Wilson ~ ~ - ~ - . 1107 Republie Bldg., Denver, Colo. 
Secretary-Treasurer, E. H. Mullinax - ~- 209 Lakewood Medical Center, Lakewood, Colo. 
Director, Ernest T. Klein ~ ~ ~ ~ ~ ~ ~ ~ ~~ 632 Republic Bldg., Denver, Colo. 


Southern Society of Orthodontists 
(Next meeting Oct. 11-14, 1959, Atlanta) 


President, H. Harvey Payne - - - - - = - = 60 Fifth St., N.E., Atlanta, Ga. 
‘ Secretary-Treasurer, William H. Broadway, Nashville, Tenn. 
Director, Boyd W. Tarpley = = 8118 Fourteenth Ave., 8., Birmingham, Ala. 


Southwestern Society of Orthodontists 

(Next meeting Oct. 4-7, 1959, Houston) 
President, Marcus Murphey - - - 2017 West Gray, Houston, Texas 
Secretary-Treasurer, Harold 8. Johnstone, Bartlesville, Okla. 
Director, Nathan 701 Walnut St., Monroe, La. 


American Board of Orthodontics 


President, L. Bodine Higley ~ - - ~—- University of North Carolina, Chapel Hill, N. C. 
Vice-President, Jacob A. Salzmann _ _ 654 Madison Ave.. New York, N.Y. 
Secretary, Wendell L. Wylie ~ -~ - - - University of California School of Dentistry, 


The Medical! Center, San Francisco, Calif. 


Treasurer, Pau! v. Mee Acie Blde., Philadelphia, Pe. 


- - 708 Church St., Evanston, Ill. 
Director, Frank P. Bowyer - ~- - . 608 Medical Arts Bldg., Knoxville, Tenn. 
Director, Alton W. Moore ~_ University of W ashington School of Dentistry, Seattle, Wash. 
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designed for use with Johnson Loop Pliers 


Now... all the properties 
that have made Aderer 
“Temperable” America’s out 
standing precious metal band 
material are yours to enjoy in 
Aderer Temperable Loop Bands « 
These high fusing bands, .0065” x 
4" (.200"), are wide enough and 
have just the right contour for 
easy and anatomical conform- 
ity to the molar teeth with 
the least amount of plier- 
ing. Their high edge 
strength precludes 
stretching or buckling 
in service  Aderer Tem- 
perable Loop Bands come 
in five convenient sizes as illustrated. 


TWO CONVENIENT 
ASSORTMENTS 


Packed in clear plastic 
partitioned box 


$21.60 


EXTRA EXTRA 
SMALL 
SMALL MEDIUM LARGE LARGE 


Retail 76 82 88 51 95 
$100 Rate .66 72 78 81 85 
Send for Illustrated Price List aso 6-59 


June, 1959 
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ACTUAL SIZE 


“DONTRIX”® 


THE RICHMOND ORTHODONTIC STRESS AND TENSION GAUGE 
THE MAN WHO GUESSES—USUALLY GUESSES WRONG 


HAVE A “DONTRIX” AND BE SURE 


California Buyers Please Add 3% State Tax 


“DONTRIX” Measure Up to 16 oz. in 1 oz. Graduation 
Any Place in the World $1250 Prepaid 
MONEY BACK—TEN DAY FREE TRIAL—BUY NOW 


Buy from Your S: upplier or Direct 


MANUFACTURED 
AND COPYRIGHTED BY 


1693 LOS PADRES BLVD. 
SANTA CLARA, CALIFORNIA 


NEW YORK METROPOLITAN AREA—Ex- 
ceptional opportunity for qualified recent 
orthodontic graduate with Edgewise tech- 
nique. Association leading to partnership. 
State particulars, etc. All information strictly 
confidential. Reply to Box DR, American 
Journal of Orthodontics, 3207 Washington 
Bivd., St. Louis 3, Mo. 


ASSOCIATE WANTED, Nassau coun- 
ty, New York, state all particulars. All 
information confidential. Reply to Box 
OY, American Journal of Orthodontics, 
3207 Washington Blvd., St. Louis 3, Mo. 


ORTHODONTIC PRACTICE FOR SALE; active 90 case 
edgewise practice Phila’s finest growing suburb. Terms 
arranged, financial references exchanged. Reason for sale 
excellent business opnortunity made available. Inquiries 
strictly confidential. Reply to Box GG, American Journal 
of Orihodontics, 3207 Washington Blvd., St. Louis 3, Mo. 


TRAINED ORTHODONTIST—(Edgewise technique)—wanted 
for exclusive Metropolitan New Jersey practice. Excellent 
opportunity and future for qualified man. State background 
and qualifications, All replies strictly confidential. Reply 
to Box AK, American Journal of Orthodontics, 3207 Wash- 
ingion Blvd., St. Louis 3, Mo. 


ORTHODONTIST—California licensed. Uni- 
versity trained in all major techniques in- 
cluding edgewise. Desires full-time associa- 
tion with or without opportunity for eventual 
purchase, Please reply to Box PL, Ameri- 
can Journal of Orthodontics, 3207 Washing- 
ton Bivd., St. Louis 3, Missouri. 


PRECEPTORSHIP DESIRED. Have had 
formal post graduate training. Desire fur- 
ther training with accredited man, Am now 
in general practice. Have New Jersey and 
New York License. Reply to Box CK, 
American Journal of Orthodontics, 3207 
Washington Blvd., St. Louis 3, Missouri. 


LADY DENTIST (1954 Graduate) desires 
preceptorship with qualified Orthodontist, 
midtown Manhattan, Brooklyn or Nassau 
County. Call RO 6-8360 after 6 P.M. or 
write Sylvia 8S. Riegel, D.D.S., 200 N. Vil- 
lage Avenue, Rockville Centre, N. Y. 


PART-TIME Association wanted, in Nassau 
County, New York, State background and 
qualifications fully. All replies strictly con- 
fidential. Reply to Box XY, American Jour- 
nal of Orthodontics, 3207 Washington Blvd., 
St. Leuis 3, Mo. 
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ORTHODONTIST trained in edgewise, twin wire, and Labial 


Lingual technics completing formal education March, 1960. ® The Margolis Cephalostat, 
Licensed in Minnesota, also have national dental boards. " 

Wish to associate with eventual partnership in mind. Con- the X-ray Fixator and the Cam- 
tact: |. E. Sanderson, D.D.S., Orthodontic Dept., College : 

of Dentistry, Ohio State University, Columbus 10, Ohio. era Mount are now being con- 


structed and distributed by the 
College of Engineering in con- 


ional opportunity in a three office building. (Other two are i 

pedodontists). Presently we are referring out enough patients Institute of the School of ental 
to keep two orthodontists busy.—From a family point of Medicine of Tufts University. 
view, this is a choice city in which to live, raise children, 


and enjoy the recreation afforded by our climate and location. ‘. : 
Refer to Box IP, American Journal of Orthodontics, 3207 @ All Communications to be ad- 


Washington Bivd., St. Louis 3, Mo. 

dressed to: Mrs. Kathleen Barth, 
Executive Secretary, Cleft Palate 
Institute, Tufts University, 


PRACTICAL PROCEDURES WITH THE 
TWIN WIRE APPLIANCE School of Dental Medicine, 


DR. CLAIRE K. MADDEN 
This is the course that Dr. Madden gave at 


Bennet Street, Boston, Mass. 


@ It should be emphasized that 


Columbia University and Utrecht, Holland the construction and distribution 
00 of this equipment is strictly on a 
non-profit level on the part of 
Send order with remittance to: Tufts University and those in- 
LEO L. BRUDER dividuals associated with the 

1 DeKalb Ave., Dept. 66, Brooklyn 1, N. Y. University. 


Specializing in out of print Dentistry 


LIKE EXTRA HANDS 


THE INSTRUMENT YOU NEED WHEN YOU NEED 
IT... WITHIN EASY REACH 


A NEAT AND SANITARY ORTHODONTICS 


INSTRUMENT & PLIER RACK 


All Highly Polished 16 Gauge 


STAINLESS STEEL 


Approximately 11 Inches Long, 5 Inches Wide, 
4% Inches High 


4 Stainless Steel Clamps With Each Unit Hold 
Disposable Towel for Sanitation 


Holds Up to 


40 PAIRS of PLIERS 
in Position 
EASY to FIND—EASY to GRASP 
END CUPS 


HAVE AMPLE CAPACITY FOR MIRRORS, COTTON 
PLIERS, SCALERS, PLUGGERS, ETC. 


Postpaid 227 90 


Complete Satisfaction Guaranteed or Your Money Refunded 


RICE-WAHLSTROM, Inc. 


333 8.W. FRONT ST., ASTORIA, OREGON 
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PHARMACOLOGY and ORAL THERAPEUTICS 


A “MUST” FOR THE DENTAL PRACTITIONER! 


EDWARD C. DOBBS 
B.S., D.D.S., F.A.C.D. 


Professor of Pharmacology and Ther- 
apeutics, Dental School, University of 


Maryland. 


1956, 11th edition, 579 pages, 5.” x 81”, illustrated, 
PRICE $9.00 


The introduction of many new drugs 
with the resultant improvement in 
the treatment of oral diseases 
prompted the preparation of this 
edition. The title is changed from 
‘*Pharmacology and Dental Thera- 
peuties’?’ to ‘‘PHARMACOLOGY 
AND ORAL TITERAPEUTICS”’ to 
designate the inclusion of new mate- 
rial pertinent to the field of oral 
medicine. 


Designed for the practicing dentist 
as a reference book of newer drugs 
and preparations this book is a 
‘‘must’’ for the busy dentist be he 
general practitioner or specialist. 


The practice of dentistry requires, 
in addition to specific pharmaceutic 
preparations, quite a large number 
of remedies which are seldom em- 
ployed by the medical practitioner, 
unless used by him for totally differ- 
ent purposes. These remedies, gener- 
ically termed dental remedies, are of 
vital importance to every dental prac- 
titioner. They are given special dis- 
cussion in this book. 


THE C. V. MOSBY COMPANY 
3207 Washington Blvd., St. Louis 3, Mo. 


The division of contents into two 
sections is retained as in earlier 
editions. The first section is re- 
stricted to pharmacology—and this 
has been broadened to include the 
many new drugs and preparations 
introduced since 1951, the date of the 
previous edition. 


The second section, which is allocated 
to the study of dental and oral 
therapeutics, includes drugs, formu- 
las, and prescriptions useful in den- 
tal practice. Each drug is discussed 
only once in detail and then, in addi- 
tion and more specifically, under the 
various titles of therapeutic uses. 


The descriptive material on drugs 
conforms to the current revisions of 
the United States Pharmacopeia XV 
and the National Formulary X. The 
Latin titles for drugs and the apothe- 
caries’ system of weights and meas- 
ures have been de-emphasized in ac- 
cordance with the format of these 
two official publications. 


Gentlemen: Send me Dobbs ‘‘PHARMACOLOGY AND ORAL THERAPEUTICS.”’ 


Price $9.00. (] Attached is my check. 


Dr. 


(JCharge my account. 


OrtHo-6-59 
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LINKED ARCH APPLIANCE 


by Joserpu D. Berke, D.D.S. 


A complete 60 page clinical manual with 39 figures; 
illustrations and case histories. This appliance permits 
more physiologic tooth movement than any apparatus in 
me - use today. More precision and control; employs mini- 
mal forces; easier to insert and adjust; elimination of 
secondary torsions. Indispensable to every progressive 
orthodontist. 


Frice Postpaid $7.95 (U.S.)—Spanish Edition $5.00 (U.S.) 
SEND REMITTANCE TO: 


LINKED ARCH PUBLISHERS Caja de Apartado 25354 Mexico 5, pe et 


E-Z UNIVERSAL SOLDER Prices 
(No Fluxing Necessary) Silver or Gold 

Ideal for » Orthodontic Appl 

+ Adding Clasps, 


Flowing 

Unites Gel to Stel; Gold to Gol 

to Steel; or any combination ia 

UNION BROACH CO., INC. 80-02 51st AVENUE, ELMHURST 73, N. Y 


APPLIANCES = 
FIXED REMOVABLE 


TOOTH POSITIONERS 


Scientifically Made for the Utmost Movement and 
Comfort. Available in Black, White & Pink Rubber 


PRICE LIST ON REQUEST 


Worldwide Dependable Service 


Specialists Laboratory for 


2112 Broadway, New York 23, N. Y. 
= TRafalgar 4-6800 
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BONE and BONES 


FUNDAMENTALS of BONE PATHOLOGY 


JOSEPH P. WEINMANN, M.D. 
College of Dentistry, University of Illinois 


and 


HARRY SICHER, M.D., D.Sc. 
School of Dentistry, Loyola University, Chicago, II. 


2nd Ed. 508 pages, 302 illustrations 
PRICE, $13.75 


“BONE IS A TISSUE—BONES ARE ORGANS”—This introductory definition 


strengthens the prosaic title of this fascinating text. It is stimulating and thought 
provoking. 


The book is divided into two parts. Two of its eleven chapters comprise Part 
One—the first chapter describing Bone Tissue, its structural elements, the arrange- 
ment of these elements as well as their growth and development. The second 
chapter deals with bones as structural elements of the skeleton. 


The authors stress that “there is only one type of bone formation; one should not 
refer to membranes and endochondral development unless it is clearly established 
that such division applies only to development as units of the skeleton.” These 
types of development are well described and illustrated. The growth of tubular 
bones, modeling resorption and the contribution of the epiphyseal plates are well 
presented. The functional adaptation of bones, including structural analysis of the 
femur, functional analysis of the fascial skeleton, Wolff’s law of transformation and 
the reaction of bone to pressure and traction, comprise an interesting section. 


Developmental Disturbances of the Skeleton are covered in chapter three. Next 
is taken up “Adaptational Deformities of the Skeleton.” The remaining chapters 
cover pathologic conditions of bone and bones with dynamic precision. 


Date 


THE C. V. MOSBY COMPANY 


, 3207 Washington Blvd. 
Order foday fr St. Louis 3, Missouri 


[] Attached is my check. [] Charge my account. 
3207 Washington Blvd. 
St. Lovis 3, Mo. 


Street 


City Zone State 
OrtHo-6-59 


Page 22 Am. Jour. of Orthodontics 


‘ 
« 
| 
= 


For THE ORTHODONTIST AND THE 
GENERAL PRACTITIONER WHO Cares. 
Stupy MopE.Ls or PERFECTION 
ARTISTICALLY HAND SCULPTURED, 
HAND POLISHED AND PRINTED TO 


Your SPECIFICATIONS. 


2067 BROADWAY 
NEW YORK 23, N. Y. 
TRAFALGAR 7-4925 


COAST-TO-COAST-SERVICE 


Information available upon request. 


proven, widely accepted 


Headgear 


1. Direction of force varied by simple ad- 
justments. 


2. Amount of force varied as desired by 
selection of standard types of ligatures. 


3. Maximum patient cooperation assured 
because of ease of application and use. 


4. Can be used repeatedly by sterilization 
of button mechanism, and replacement 
of ribbon assembly at a very nominal cost. 


5. Precision workmanship guaranteed. 


Brochure and price information on request 


SPECIALIZING IN RETAINING 
APPLIANCES AND MODELS 


OLYMPIC LABORATORIES 


Serving the Orthodontist exclusively for over 20 years 
995 SOUTH WESTERN AVE., LOS ANGELES 6, CALIFORNIA 
Phone: REpublic 3-1658 
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Aderer, Ine., Julius 


Betta Orthodontic Supplies ~---.---- 3, 5 


Bi-Po Company 


Cettel Studios, The 


Engelhard Industries, Inc., Baker Den- 
tal Division 


Jaffe, Barnet, Technician 


Linked Arch Publishers 


Olympic Laboratories 
Orthoband Company, Inc. 8 


Orthodontic Classified Advertisements 18, 19 


Precision Enterprises 


Progressive Orthodontic Supply 


INDEX TO ADVERTISERS 


Please mention “American Journal of Orthodontics” when writing 
to our advertisers—it identifies you 


While every precaution is taken to insure accuracy, we cannot guarantee against the 
possibility of an occasional change or omission in the preparation of this index. 


Rice-Wahlstrom, Ine. 


Rocky Mountain Metal Products --_ 15, 16 


Specialists Laboratory for Orthodon- 


Thrombley, Gilbert W. 


T-P Laboratories, Inc. 


Tufts University 


Union Broach Co., Ine. 


Unitek Corporation ~~ 6, 7 


White Dental Manufacturing Co., The 
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won't discolor in the mouth! can be used repeatedly! 


Edgewise Brackets 


Anterior .050’’ wide M 452S 


Posterior .100’’ wide M 452AS 


Pre-soldered Metalba* Edgewise Brackets are strong; remain clean in the mouth; can be 
soldered to; can be used on precious metal or Stainless Stee! bands; and, used over and 


over again. 


M 455 


A convenient bracket for rotations as 
it provides two anchor points for liga- 
tures. Supplied without solder to permit 


slight bending if required. 


Anchor Tubes 


M 474 


10° 


Metalba* Anchor Tubes for use in con- 
nection with Torque Slot Edgewise 
Brackets. They are % inch long, rec- 
tangular tubes, with a bore of .022 x .028. 
The side of the tube which is to be 
soldered to the band has a 10 degree 
angle to permit it to fit into the Torque 
Slot Bracket assembly. 
*METALBA—platinum color, precious metal. 


Torque slot, Divided Triple-width Edgewise Brackets 


The angle of the wire slot in the Bracket gives direction to the 


Torque force of arch wire. 


M 516 Torque 10° 
M 517 Torque 10° 
M 518 Torque 25° 


M 519 Torque 45° 


Width 
Width 
Width 
Width 


METALBA 

S.S.WHITE 
H 


ons 


THE S. S. WHITE DENTAL 
MANUFACTURING CO. 
PHILADELPHIA 5, PA. 


.140 inches 
.180 inches 
.180 inches 
.180 inches 
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